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QUALITY ASSURANCE STATEMENT

The raw data and report for "Crotonaldehyde - The Chronic Toxicity to Daphnia
magna Under Flow-Through Conditions" were inspected by the Springborn Laboratories,
Inc., Environmental Sciences Division, Quality Assurance Unit (QAU) to assure compliance
with the study protocol, laboratory standard operating procedures and the pertinent EPA
Good Laboratory Practice Regulations. Dates of study inspections and dates reported to the
Study Director and to Management are provided below.

It is the opinion of the QAU that this report accurately reflects the raw data collected
during this study. ‘ <

-

Phase(s) Reported to Reported to
Inspection Date Inspected Study Director Management

9/11/92 counting young 9/11/91 9/11/92
9/14/92  water quality measurements  9/14/92 9/25/92
10/9/92 raw data 10/9/92 10/9/92
10/22/92 raw data 10/23/92 10/23/92
10/27/92 raw data 10/27/92 11/6/92
11/2/92 raw data 11/2/92 11/6/92
11/2/92 draft report 11/2/92 11/6/92
11/23/92 final report 11/23/92 11/24/92
11/24/92 final report 11/24/92 11/24/92
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Patricia D. Royal Date
" Manager, Regulatory Affairs
and Quality Assurance Unit
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

To:the best of my knowledge and belief, this study was conducted according to :
Good Laboratory Practice Regulations for Nonclinical Laboratory Studies as promulgated by
the Environmental Protection Agency Good Laboratory Practice Standard 40 CFR, Part 792,
November 29, 1983 (revised August 17, 1989); with the following exceptions: routine water
and food contaminant screening analyses for pesticides, PCBs and metals were conducted
using standard U.S. EPA procedures by Lancaster Laboratories, Lancaster, PA. In addition,
analyses of the dilution water used during this study for total suspended solids concentration,
chlorine residue concentration, total organic carbon concentration and chemical oxygen

demand concentration were also performed by Lancaster Laboratories. These data were not

collected in accordance with Good Laboratory Practice procedures (i.e., no distinct protocol,

Study Director, etc.). Stability, characterization and verification of the test article identity and
maintenance of records on the test article are the responsibility of the Study Sponsor. At the
termination of the testing program, all remaining test article will be sent to the Study Sponsor.
Archival of a sample of the test article is the respog§ibility of the Study Sponsor. ?

SPRINGBORN LABORATORIES, INC.

()«:‘L\ g@% Nou. 241992

Arthur E. Putt Date
Study Director :

EASTMAN KODAK COMPANY

Orsend, Wt f Nov.25; [§92

JJseph/W. Gorsuch Date
Sponsor’s Representative
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STUDY TITLE

Crotonaldehyde - The Chronic Toxicity to
Daphnia magna Under Flow-Through Conditions

ABSTRACT
The purpose of this study was to estimate the chronic toxicity of crotonaldehyde to
daphnids (Daphnia magna) under flow-through conditions. Forty Daphnia magna (four
replicate vessels, ten daphnids per vessel) were continuously exposed for 28 days to each
of five nominal concentrations of crotonaldehyde (1.5, 0.76, 0.38, 0.19 and 0.095 mg A.L./L)
and a dilution water control. Observations on parental organism survival, reproduction and
the number of immobilized offspring were recorded during the exposure to determine the

effects of crotonaldehyde on these standard criteria.

Analyses of test article stock solutions were performed at the time of stock preparation
ondays 0, 7, 14, 21 and 28. Results of these analyses established that the stock solutions
used to prepare the exposure solutions generally cogtained concentrations of crotonaldehyde
at the expected concentration range of 17 mg A.L/L. Reported results are based on nominal

concentrations.

During 28 days of exposure, the control daphnids survived and reproduced at rates
which exceeded the minigfom standard criteria in the U.S. EPA TSCA Guidelines (i.e., > 80%
survival, > 60 offspringfber female in 21 days). Following 21 days of exposure, daphnid

survival and reproduction were evaluated. There was no statistically significant, chemical

effects at any exposure level, however, the reproduction data for the highest treatment level
suggesfgd the slight possibility of an effect. Therefore, it was decided to extend the study
an additional 7 days in an effgrt to establish if a significant effect could be confirmed at the
higher exposure concentration. At test termination (day 28), daphnid survival in the
concentrations tested (1.5 - 0.095 mg A.L/L) ranged from 85 -100%. Statistical analysis
(Dunnett's Test) established that survival among organisms exposed to the highest treatment

level (1.5 mg A.l/L) was not statistically different from the performance of control organisms |

Springborn Laboratories, Inc.
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(98%). Since no concentration tested elicited greater than 50% immobilization, the 28-day
EC50 for this study was empirically estimated to be >1.56 mg A.lL/L, the highest nominal

exposure ‘concentration.

Reproduction, determined as the mean number of offspring per female at test
termination (day 28), ranged from 292 - 329 offspring/female among daphnids exposed to
crotonaldehyde (1.5 - 0.095 mg A.L/L). Statistical analysis (Dunnett’s procedure) established
that the reproductive performance of organisms (317 offspring/female) in the highest
treatment level (1.5 mg A.l/L) was comparable to the performance (345 offspring/female) of
the organisms in the control solutions. Based on the absence of a statistically determined
adverse effect in daphnid reproduction or survival at the highest treatment level tested, it was
established that concentrations of <1.5 mg A.L/L crotonaldehyde were not chronf't:ally toxic

to D. magna.

An acute flow-through study was performed by Eastman Kodak Company (Study No.
EN-407-901878-1), exposing daphnids to nominal treatment levels of 10, 5, 2.5, 1.2 arld
0.6 mg A.L/L crotonaldehyde. Based on data obtained during this study, the 48-hour EC50
(95% confidence intervals) was calculated to be 2.0 (1.3 - 2.5) mg/L. The Lowest-Observed-
Effect Concentration was statistically determined to be 2.5 mg A.l./L.

Based on the results of the acute and chronic studies conducted at Eastman Kodak
Company and Springbo,;n Laboratories, respectively, it was established that acute exposure
of crotonaldehyde concentrations >2.5 mg A.l/L adversely affect the survival of D. magna.
Chronic exposure to levels less than those concentrations which elicited an advers; response
during an acute exposure, did not adversely affect the organisms survival or reproductive
performance. Therefore, utilizing the Lowest-Observed-Effect Concentration (LOEC)
determined during the acute study (i.e., 2.5 mg A.L/L) and No-Observed-Effect Concentration
(NOEC) determined during the chronic exposure (ie., 1.5 mg Al/L), the Maximum
Acceptable Toxicant Concentration (MATC) for crotonaldehyde and D. magna was estimated
as >1.5 mg Al/L and <25 mg A.lL/L (Geometric Mean MATC = 1.9 mg A.l./L). The

Springborn Laboratories, Inc.
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Acute/Chronic Ratio (ACR) for crotonaldehyde and D. magna (i.e., 48-hour ECS0, divided by
the estimated Geometric Mean MATC; 2.0/1.9), was calculated to be 1.

¢
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Wareham, Massachusetts 02571, U.S.A.
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1.0 INTRODUCTION
1.1 Objective

The objective of this study was to determine the chronic effects of crotonaldehyde on
the survival and reproduction of the daphnid (Daphnia magna). The chronic study was
performed under continuous exposure, flow-through conditions for a period of 28 days (one
generation). Observations on parental organism survival, reproduction and numbers of
immobilized young were recorded during the exposure to determine the effects of the test
article on these standard criteria. During the chronic exposure, stock solution concentrations
were analytically confirmed on days 0, 7, 14, 21 and 28. The results of this study were used
to estimate the MATC, presented as the concentration range encompassing the highest
concentration that had no significant (p < 0.05) effect on the test organism performpance and
the lowest concentration that significantly affected the exposed organisms. Thé MATC is
expressed as the geometric mean of the lowest effect and highest No-Observed-Effect
concentrations and is estimated from the most sensitive of the criteria used (e.g. adult
survival, éumulative number of offspring per femalé produced).

1.2 Rationale }

Chronic toxicity tests with freshwater invertebrates, particularly representative fish food
organisms like daphnids, are often used to evaluate the toxicological properties of pesticides
and other organic chemicals. Species such as Daphnia magna are valued as indicator
organisms to evaluate efieets on survival as well as possible effects on the reproduction of
aquatic organisms (Bies_ihger etal., 1974; Macek et al., 1976a; Macek et al., 1976b; Maki and
Johnson, 1975; Nebeker and Puglisi, 1974; Schober and Lampert, 1977; Winner aéd Farrell,
1976). Daphnids have also been shown to be sensitive organisms for indicating tT'ne toxicity
of a wude variety of test substances. Kenaga (1978) derived comparisons between test
organism sensitivity using 75 insecticides and herbicides and concluded that daphnids and
mysid shrimp were the most sensitive forms of test organisms among the aquatic
invertebrates, birds, rats, fish and honeybees tested. This sensitivity, in combination with the

daphnids small size, ease of culture and relatively short life-cycle, has established the 21-day

Springborn Laboratories, Inc.
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flow-through test as a standard for evaluating the potential chronic effects of chemicals on

aquatic invertebrates.

4

2.0 TEST ARTICLE

Identity: Crotonaldehyde (MSDS, Appendix 1)
Sample Reference Identification No.: Lot #7-92, CAS #4170-30-3
Received at SLI: 23 July 1992

Physical/Chemical Properties
Purity: 93.8% active ingredient (A.l) (Purity Determination, Appepdix 2)

Composition: The test article was received as a clear liquid

Storage Conditions: Refrigerated at 4 °C

The test article was kept in a tightly sealed container and any head space
was purged of air using nitrogen. This was done to minimize the potential

for oxidation.

Carrier Solvent: The test article stock solutions were prepared in NANOpure® water
without the use of a carrier solvent.
o
..; 3.0 MATERIALS AND METHODS

3.1 Protocol

This study was conducted according to the procedures outlined in the protocol
entitled "Rrotocol for Conducting a Flow-Through Life Cycle Toxicity Test with Daphnia magna
Foliowing TSCA Test Standard, No. 797-1330", SLI Protocol #072292/TSCA 797.1330 DM-
LC/KODAK, signed by the Study Director 28 July 1992, Protocol Amendment #1 dated 20
August 1892, Protocol Amendment #2 dated 24 September 1992 and Protocol Amendment
#3 dated 28 October 1992 (Appendix 3). The procedures outlined in this protocol followed

the TSCA Test Standard § 797.1330 (U.S. EPA. 1985, 1987. Toxic Substances Control Act ‘

Springborn Laboratories, Inc.
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Test Guidelines, Federal Register 50(188), September 27, 1985. Amended, May, 1987), and
conformed to the consent order established between Eastman Kodak Company and U.S.
EPA entitled "Testing Consent Order, Crotonaldehyde® Docket # OPTS 42108). The 28-day
test \;vas conducted from 24 August 1992 - 21 September 1992. Testing was performed at
the Environmental Sciences Division of Springborn Laboratories, Inc., (SLI), Wareham,

Massachusetts.

3.2 Test Organisms

The daphnids (Daphnia magna) used in this toxicity test were obtained from popula-
tions cultured at Springborn Laboratories, Inc. (SLI). Daphnids were cultured under static
renewal conditions (20 + 2° C) in well water fortified to a total hardness of approximately 160 -
180 mg/L CaCO,. Water used to culture these organisms was from the same source as the
dilution water used during the chronic exposure. The daphnid culture area received a
regulated photoperiod of 16 hours of light and 8 hours of darkness. Light intensity in the
culture area ranged from 34 - 44 footcandles. Daphnids were fed daily a combination of
green algae (Ankistrodesmus falcatus) and a trout food suspension. In accordance with EPA-
GLP, routine analyses were conducted on representative samples of the food sources for the
presence of pesticides, PCBs and toxic metals (Appendix 4). Food sources were considered
acceptable since the total concentration of pesticides measured was less than 0.3 mg/kg
(ASTM, 1985). Offspring produced during the 24-hour period prior to the start of each
exposure were used to iryﬁfﬁte the study. Cumulative immobilization among daphnids used
to initiate this exposure ‘was 0% during the 48-hour period prior to test initiation.  The first
brood release among culture daphnids was recorded after seven days, anc_g; parental
daphnids produced an average of six offspring per female per day during the two weeks prior
to studf‘.initiation. Records of daphnid culture are retained in SLI's culture log entitled
"Invertebrate Culture Log; Daphnia magna, Volume VIII' (1 January - 31 December 1992).

3.3 Test Diluent Water
Culture and test diluent water were identical and were prepared in 1900-liter batches
by fortifying well water according to the formula for hard water (ASTM, 1980) and filtering it

Springborn Laboratories, Inc.
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through an Amberlite XAD-7 resin column and a carbon filter to remove any potential organic
contaminants. Generally, several batches of water were prepared each week. The frequency
at which the diluent water was prepared depended on the requirements of the faboratory.
Fortiﬁed water was discarded if not used within 14 days of preparation. The water used for
the 14 days prior to test initiation and during the definitive exposure was characterized as
having a total hardness and alkalinity range as calcium carbonate (CaCQO,) of 160 - 170 mg/L.
and 110 - 120 mg/L, respectively, a pH range of 8.1 - 8.3, a temperature 0of 20+ 1°C and a
specific conductivity of 500 micromhos per centimeter (umhos/cm). Water quality parameters
were measured on each batch of fortified water prior to use. In accordance with EPA-GLP,
routine analyses were conducted on representative samples of the diluent water source for
the presence of pesticides, PCBs and toxic metals (Appendix 4). None of these cegnpounds
have been detected at concentrations that are considered toxic in any of the water samples
analyzed. In addition, representative samples of the diluent water source were analyzed
monthly for total organic carbon (TOC) concentration. Based on the September analysis, the
TOC concentration of the diluent water source was determined to be 1.2 mg/L. The results
of these analyses and the ability of several daphnid species to survive and reproduce ovér
several generations of culture in this water source and periodic scans for PCB and pesticide
contamination confirmed that the diluent water was of acceptable quality. In addition,
representative samples of the dilution water source used during this study were also analyzed
monthly for total organic carbon (TOC) concentration, chemical oxygen demand (COD)
concentration, total suqun’a'ed solids (TSS) concentration, unionized ammonia concentration
and residual chlorine concentration. Based on these analyses, the dilution water source was
determined to have a TOC concentration within the range of 0.8 - 0.9 mg/_g, a COD
concentration of < 7 mg/L, a TSS concentration of < 4 mg/L, an unionized ammonia
concentration of < 0.1 mg/L and a residual chlorine concentration of < 0.05 mg/L.
3.4 Stock Solution

A study was conducted to determine the stability of crotonaldehyde in three different
freshwater matrices: soft water (hardness approximately 26 mg/L as CaCO,), hard
reconstituted water (hardness approximately 170 mg/L as CaCO,) and NANOpure® water |

Springborn Laboratories, Inc.
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(ASTM Type Hl). Test solutions were prepared by fortifying each water type with the
appropriate amount of crotonaldehyde to achieve a nominal concentration of 17 mg/mL. An
aliquot of each solution was removed for analysis immediately upon fortification (hour 0).
Subsequent samples were removed after 24 and 48 hours. An additional sample was
removed from the test solution prepared in NANOpure® water after 96 hours. All samples

were analyzed according to the method described in Appendix 5.

Results of analyses conducted at 0 and after 24 hours indicated that crotonaldehyde
was stable in NANOpure® water but not stable in either soft or hard reconstituted water (7).
Average measured concentrations of crotonaldehyde solutions prepared in hard reconstituted
water averaged only 14% of the nominal fortified concentration at 0 hour and, wete variable
at 24 hour, with a mean of 13% of nominal (range; 8 - 18%). Measured concentrat;éns in soft
water averaged 75% of the nominal fortified concentration at 0 hour, but decreased to a
maximum of 10% of nominal within 24 hours. Analysis of test solutions prepared in
NANOpure® water at 0 hour and at 24 hours resulted in measured concentrations which

?

averaged 87% and 85% of the nominal fortified coficentration, respectively.

Analytical difficulties were experienced during the preparation and the analysis of the
experimental samples removed at 48 hours. Based on the data obtained during the first
24 hours no further evaluation of the soft or hard reconstituted water matrices was
conducted, however, aqf:!’i't'fonal samples were removed from the NANOpure0 water test
solution after 96 hours to confirm the stability of crotonaldehyde in this matrix. The results
of these additional analyses (i.e., measured concentrations averaging 106% of ni)minal) at
96 hour§ indicate that crotonaldehyde was stable in NANOpureo water for at least 96 hours.
Based dn these data, all stock solutions of crotonaldehyde used to prepare exposure
solutions for the effects tests were prepared in NANOpure° water.

The consent order specified that stock solution analysis was to be conducted every
7 days throughout the exposure period. A summary of the day of stock preparation, the day .
of stock analysis and the age of representative stock solutions is presented below.

Springborn Laboratories, Inc.
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Day of Test Day Sampled Age of Stock (days)
. Preparation and Analyzed at Time of Analysis

0 0 ‘ 0
2 NA NA
NA NA
7 1
NA NA
NA NA
12 NA
14 14
21 21

21 28

NA = Not Applicable

Table 3 presents the results of the analysis of the stock solutions for crotonaldehyde

concentration performed on days 0, 7, 14, 21 and 28. .
e

Analysis of stock’ solutions during the in-life portion of the Daphnia magna life-cycle
study and the early lifefstage study with fathead minnow (SLI Report #92-10-4472) further
indicated that the crotonaldehyde stock solutions (prepared in NANOpure® w%ter) were
generally stable for 7 days. Although some variability is apparent in the individual measured
values, ;he average measured concentrations resulting from analyses conducted on 7-day
old stock solutions did not differ significantly relative to the nominal concentrations.
Measured stock solution concentrations and diluter calibrations established that
crotonaldehyde was being delivered to the exposure system at concentrations consistent with

the nominal treatment levels.

Springborn Laboratories, Inc.
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Stock solutions of 17 mg A.l./mL were prepared on exposure days 0, 2, 4, 6, 8, 10 and
12 by diluting 3.652 g of test article (3.42 g active ingredient) with NANOpure® water (which
had Abeen‘ previously piJrged with nitrogen for 3 - 4 minutes prior to use) to a volume of
200 mL (Chemical Distribution Record, Appendix 6). Stock solutions of 17 mg A.l/mL diluter
stock was prepared on test days 14, 21 and 28 by dissolving 9.131 g of test article (8.56 g
active ingredient) with NANOpure® water (also purged with nitrogen for 3 - 4 minutes) to a

volume of 500 mL. Diluter stocks were observed to be clear and colorless.

3.5 Test Conditions

A 200-mL intermittent-flow proportional diluter (Mount and Brungs, 1967), calibrated
1o provide 50 percent dilutions between adjacent concentrations, delivered the diluent water
and the crotonaldehyde to the test vessels during the chronic toxicity test. The gliluter was
constructed entirely of glass and silicone tubing, stoppers and sealant. The diluter system
was equipped with a 50-mL gas-tight syringe on a Lirette mechanism which delivered
0.035 mL of the crotonaldehyde stock solution (17 mg A.L/mL) into 395 mL of diluent water
in the system’s mixing chamber during each dilutér cycle. This 395-mL solution (nomir:al
concentration of 1.5 mg A.L/L) served as the highest treatment level from which calibrated
volumes were diluted to provide the 50% nominal concentration gradient (0.76 to 0.095
mg A.lL/L). Four 5-centimeter (cm) lengths of 1-millimeter (inside diameter) glass capillary
tubing were inserted through silicone stoppers in the mixing/splitting chambers of the diluter
and into the test solutio_ﬁ“&elivery tubes. This tubing served to restrict the flow of the test
solutions, minimizing pétentially stressful turbulence in the test vessels and providing equal

distribution of the test solutions to the replicate vessels.

Test vessels were glass battery jars having a volume capacity of 1.4 liters. Test

solutions drained from each vessel through a 2-cm hole, drilled approximately 15 cm from the
bottom of the jar. The drains were covered with a Nitex® 40-mesh screen to prevent loss of
the daphnids. Test vessels were loosely covered with plastic wrap throughout the duration
of the exposure period. In addition to the five concentrations of crotonaldehyde, a diluent
water control solution was maintained. All treatment levels and the control consisted of

Springborn Laboratories, Inc.




ES-92-043
: 279407C
Report No. 92-10-4473 Page 17 of 166

quadruplicate vessels. The four vessels for each treatment/control were arranged in rowé;
the position of each vessel was randomized within each row. Test solutions were delivered
to the vessels at an approximate rate of 6.0 aquarium volumes per 24-hour period in order
to provide 90% test solution replacement within 9 hours (Sprague, 1969). The test area was
illuminated with Durotest® Vita-Lite and Sylvania® Cool-White fluorescent lights at an intensity
of 38 to 52 footcandies and a photoperiod of 16 hours of light and 8 hours of darkness. The
study was conducted in a water bath designed to maintain the test solution temperatures at

20 + 2°C.

4.0 TEST PROCEDURES

4.1 Test Initiation .
Selection of crotonaldehyde concentrations for the chronic exposure was based on

the results of preliminary flow-through testing conducted at SLI. At the initiation of the study,
Daphnia magna (<24 hours old) were impartially selected and distributed among 24 unlabeled
intermediate vessels (i.e., 100 mL beakers) containing 40 mL of dilution water and several
drops of algal food solution. The daphnids were impartially added, two at a time, to eac;h
intermediate vessel until all vessels contained two organisms. The process was repeated
until each vessel contained ten organisms. The daphnids were then introduced into the
exposure replicate vessels (starting from the control and progressing to the highest treatment
level) by impartially selecting one of the unlabeled intermediate vessels containing ten
organisms and gently piﬁgfting them one at a time under the surface of the test solution.
This process was repeated until each test concentration contained forty Daphnia magna (10
per replicate). Food solutions (5.5 mL total) were added to the exposure solutio;;s prior to
the introduction of daphnids. The test was initiated after the diluter and toxicant delivery
device i;hd been observed to be properly functioning for four days prior to test initiation. A
visual check of proper diluter function was performed at least once daily throughout the

study.
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4.2 Test Monitoring

The number of immobilized adult daphnids and observations of abnormal behavior
were recorded on days 1, 2, 4, 7, 9, 11, 14, 16, 18, 21, 23, 25 and 28. Assessments of
offsbring production were determined on day 7 and three times per week thereafter through
day 28. Immobilization is defined by lack of movement by daphnids except for minor activity
of appendages. Immobilization and reproduction were determined by counting and observing
adults as they were carefully pipetted from the exposure vessel to a 100 mL beaker
containing approximately 50 mL of the respective test solution. The 50 mL of test solution
was removed from the respective test vessel by gently immersing the 100 mL beaker into the
test solution and filling to the 50 mL mark. After removing the adult daphnids, the exposure
solution was then filtered through a fine mesh net into a holding vessel to remove: offspring.
Offspring were removed from the net by inverting and immersing the net into a 100 mL
beaker containing dilution water. These 100 mL beakers containing the offspring were put
aside and counted after determination of adult immobilization. The exposure vessel was then
cleaned and carefully rinsed with water. The original test solution was then returned and the
beaker containing the adult daphnids was lowered-in the exposure vessel and slowly tippéd
to allow the water to flow slowly into the test vessel and allow the daphnids to swim out.
After each observation interval, the offspring were removed, counted and discarded. The
number of immobilized offspring and the time to first brood release were recorded for each
replicate vessel. In addition, observations of physical characteristics of test solutions (e.g.,
precipitate, cloudy soluﬁpﬁ were recorded whenever test organisms were observed. Test

vessels were washed a:minimum of three times per week.

The test organisms were fed a diet consisting of a combination of trout food
suspension (5 mg/mL), a suspension of green algae (Ankistrodesmus falcatus; 4 x

®
107 cells/mL) and Selco (a-commercial mixture of proteins and fatty acids, 0.6 mg/mL).

During the exposure; the food was introduced at a rate of 2.0 mL of trout food suspension,
3.0 mL of algal suspension and 0.5 mL of Selco® food supplement three times daily on
weekdays and twice daily on weekends.
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4.3 Water Quality Measurements

The test solution temperature was measured daily in one replicate vessel of each
treatment level and control solution throughout the 28-day exposure. in addition, the test
solution temperature was continuously monitored in one replicate (A) of the 1.5 mg A.l/L
solution throughout the study using a Computemp 5 (SN#95) thermometer. The dissolved
oxygen concentration and pH of the test solutions were measured daily throughout the
exposure period in one replicate vessel of each treatment level and the controls. The pH,
dissolved oxygen concentration and temperature were measured once a week in all replicate
vessels of each treatment level and the controls. The dissolved oxygen concentration was
measured using a YSI Model #57 dissolved oxygen meter. A LaMotte Model HA, Hanna
Model HI9024 and a Jenco 601A pH meter were used for pH measurements. Daily and
weeklyA temperature measurements in each treatment level and the controls were rrfade using
a Brooklyn alcohol thermometer. Total hardness, alkalinity and specific conductivity of the
test solutions were monitored weekly in one replicate vessel from each treatment level and
the control solutions. Specific conductivity was monitored with a YSI Model #33 conductivity-
salinity meter. Total hardness and alkalinity of the test solutions were determined according
to APHA et. al. (1985). Light intensity was measured with a General Electric Type 214 light
meter.

+

4.4 Analytical Measurements

x,

Triplicate sample_s*-’Bf stock solutions were analyzed on da);s 0, 7, 14 and 21 for
crotonaldehyde concentfation. All samples were analyzed within 24 hours of preparation with
the exception of day 0, which was analyzed 1 day after preparation. In addition,:‘duplicate
samples of the stock solution prepared on day 21 were analyzed on day 28 in order to
monitor %tock stability. All samples were removed from the approximate midpoint of the

volumetric flask using a volumetric pipet. Samples were derivitized and extracted immediately
after sampling. Three Quality Control (QC) samples were prepared at each sampling and
remained with the set of stock solution samples throughout the analytical process. These
QC samples were prepared in NANOpure0 water at a concentration of crotonaldehyde similar
to that of the stock solution. Results of the analysis of QC samples were used to judge the
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precision and quality control maintained during the analysis of the stock solution samples.
All samples were analyzed utilizing a gas chromatographic (GC) procedure using the
methodolé)gy presented in Appendix 5. A method validation study conducted at SLI prior to
the initiation of the chronic test established a mean recovery of crotonaldehyde of 88.5 +
5.8% from diluent water (fortified to a hardness of 160 -180 mg/L as CaCQO,).

5.0 STATISTICAL ANALYSES

5.1 LOEC and NOEC Determination

At the termination of the chronic study, data obtained on organism survival and
reproduction were statistically analyzed to define the Lowest-Observed-Effect Concentration
(LOEC) and the No-Observed-Effect Concentration (NOEC). These levels are defined as the
lowest test concentration that shows a statistically significant effect (LOEC) and t?ie highest
concentration that shows no statistically significant effect (NOEC). The following procedures
were used:

?
1)  Significant differences in the percent survival were determined after transformation (e.g.,

arcsine square-root percent) of the data.

The Shapiro-Wilks test for normality (Weber et al., 1989) was conducted and compared
the observed sample distribution with a normal distribution. The assumption that
observations are ngﬁ'ﬁally distributed must be validated before subsequent analyses,
following parametric procedures, can be performed. If the data are not normally
distributed, then a nonparametric procedure is used for subsequent analysés.

As-"'a check on the assumption of homogeneity of variance implicit in parametric
statistics, data for each:endpoint were analyzed using Bartlett’s Test (Horning and
Weber, 1985). Data not meeting the assumptions of homogeneity of variance were
statistically analyzed using a nonparametric method of comparison such as Kruskal-
Wallis Test.
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4)  Forthis study, all parameters met assumptions for normal distribution and homogeneity
of variance, and therefore, parametric statistical procedures were used to establish
_survival and reproductive effects. The Williams® Test (Williams, 1972, 1971) and the
Dunnett’s Test (Dunnett, 1955, 1964) are parametric procedures. The Williams® Test is
preferred for chronic toxicity testing and is more powerful than the Dunnett’s procedure
(Rand and Petrocelli, 1985). However, the Williams’ Test, by design, assumes a
concentration-response due to increasing concentration of toxicant. When this
assumption is violated, the Dunnett’s procedure may be more appropriate. Since a well-
defined concentration-response was not established for either parameter (survival,
reproduction) during this study, Dunnett’s Test was initiated to establish treatment level
effects.

Survival data were analyzed prior to the analysis of reproduction data; any concentra-
tion that caused significant adverse effects on survival was excluded from the analysis
of reproduction data.

=

A detailed description of each of these procedures in presented in Appendix 7.

5.2 ECS50 Calculation

The concentrations tested and the corresponding biological response data (immobili-
zation/survival) derived tfgﬁu the toxicity test were also used to estimate the median effect
concentration (EC50) arid 95% confidence interval. The EC50 is defined as the concentration
of the test :'slrticle in diluent water which caused immobilization of 50% of the tes;:organism
population at the stated time interval. EC50 values were estimated as being greater than the

highest oncentration tested since no test concentration caused 50% or more immobilization.

wE
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6.0 DATA STORAGE AND RECORDS RETENTION

Ali'raw data and the original final report produced for this study will be stored for a
minimum of ten years in the archives of the Study Sponsor. A copy of the final report will be

stored in the archives of Springborn Laboratories, Inc., Wareham, Massachusetts.

7.0 RESULTS

7.1 Preliminary Testing

Prior to the performance of the definitive chronic study, a preliminary test was
conducted at Springborn Laboratories, Inc. During this preliminary test, daphnids (< 24 hours
old at initiation) were exposed, under flow-through conditions, to nominal concentrations of .
750, 380, 190, 94 and 47 ug A.L/L crotonaldehyde. Following 11 days of .Exposure,
immobilization ranging from 0 - 35% was observed in the treatment levels (750 - 47 ug A.L/L).
During the same period, reproduction among daphnids exposed to the highest nominal test
concentration, 750 ug A.l./L was 19 offspring/female. Reproduction in the remaining nominal
test concentrations (380 - 47 ug A.L/L) ranged from.39 - 48 offspring/female. Reproductio"n
among control daphnids averaged 40 offspring/female. An acute exposure previously
conducted by Eastman Kodak Company (Study No. EN-407-901878-1) established a 48-hour
EC50 of 2.0 mg/L. Based on the approximate 50% reduction of offspring produced in the
750 pug A.L/L test concentration, the following nominal concentrations were selected for the
definitive chronic study: 4’8, 0.76, 0.38, 0.19 and 0.095 mg A.L/L.

&

7.2 Water Quality -

=

The results of water quality determinations made during the daphnid chronic exposure
demonsirate that the dissolved oxygen concentration, pH, specific conductivity, total
hardness and alkalinity of the test solutions were unaffected by the concentrations of
crotonaldehyde tested (Table 2). Continuous temperature monitoring in one replicate (A) of
the 1.5 mg A.L/L (nominal) treatment level demonstrated that the test solution temperature
ranged from 18 to 22 °C during the exposure period. Daily measurement of the temperature ‘

in each treatment level solution and control established that the average temperature was
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20 °C. Water quality conditions established for the test remained within acceptable ranges
for the survival, reproduction and growth of Daphnia magna.

‘
7.3 Exposure Monitoring

A complete check of diluter function was made at least once daily. Diluter calibration
was checked at test initiation and weekly thereafter during the study. No deviations in
calibration were observed throughout the study. The diluter system which prepared and
delivered the test solutions to the exposure vessels functioned properly throughout the
exposure period. Throughout the 28-day study, diluter stock solutions and exposure
solutions were observed to be clear and colorless. Analyses of the stock solutions for
crotonaldehyde were performed on days 0, 7, 14, 21 and 28. The results of these analyses
established that the stock solutions used to prepare the exposure solutions’ generally
contained the expected concentration of crotonaldehyde (Table 3). Review of these data in
addition to data collected in support of the stability study indicated that the crotonaldehyde
stock solutions (prepared in NANOpure®) were generally stable for 7 days.

7.4 Biological Observations

During 28 days of exposure, the control daphnids survived and reproduced at rates
which exceeded the minimum standard criteria of the U.S. EPA TSCA Guidelines (i.e., > 80%
survival, > 60 offspring per female for 21 days of exposure). Following 21 days of exposure,
daphnid survival and repfduction were evaluated. There was no statistically significant
chemical effects at any’ exposure level, however, the reproduction data for the highest
treatment level suggested the slight possibility of an effect. Therefore, it was g}acided to
extend the study an additional 7 days in an effort to establish if a significant effect could be
conﬁrméd at the highest exposure concentration.

A summary of the survival data from the chronic exposure of Daphnia magna to
crotonaldehyde is presented in Table 4 and illustrated in Figure 3. At the termination of the
28-day study, survival rates of daphnids exposed to the 1.5, 0.76, 0.38, 0.19 and
0.095 mg A.L/L treatment levels were 100, 95, 100, 85 and 100%, respectively, and was not
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statistically different from the performance of daphnids exposed to the control solutions
(98%). The 28-day EC50 for this study was >1.5 mg A.L/L crotonaldehyde. At test
terminatioh, no adverse sublethal effects were observed among daphnids at any treatment
levels. Observations of parental daphnids exhibiting abnormal behavior or appearance is

presented in Table 5.

A summary of the cumulative number of offspring produced by daphnids and observa-
tions of young exposed to the concentrations of crotonaldehyde is presented in Table 6 and
Table 7. Control daphnids began releasing offspring by test day 8. By test termination,
control daphnids had produced an average of 345 offspring. The time to first offspring
release and the total number of offspring produced by control organisms greatly exceeded
criteria by U.S. EPA (1985). Release of first brood offspring by daphnids e)%posed to
treatment level solutions <1.5 mg A.l./L occurred by test day 8 and was not adversely affected
by crotonaldehyde. At test termination, the mean reproduction of daphnids exposed to the
1.5, 0.76, 0.38, 0.19 and 0.095 mg A.L/L treatment levels averaged 317, 329, 315, 292 and
323 offspring/female, respectively. Statistical analysis (Dunnett’s procedure) established thét
the reproductive performance of organisms (317 offspring/female) in the highest treatment
level (1.5 mg A.L/L) was not statistically different from (345 offspring/female) the organisms
in the control solutions. Based on the absence of a statistically determined adverse effect
in daphnid reproduction or survival at the highest treatment level tested, it was established
that crotonaldehyde conoétitrations of <1.5 mg A.L/L were not chronically toxic to D. magna.
Copies of raw data used ;o establish the maintained exposure conditions (e.g., water quality,
test article concentration analyses) and the concentration-effect response used to §etermine
the reported NOEC and MATC for this study are presented in Appendix 8. )

B

8.0 TEST VALIDITY

The following criteria for a valid test were met during the study:

A. Immobilization, stress or disease among control daphnids did not exceed 20%.
B. Control daphnids reproduced at a rate of > 60 offspring/female in 21 days.
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C. No ephippia were produced by control organisms.
9.0 PROTOCOL DEVIATIONS

No deviations to the protocol were noted.
10.0 CONCLUSION

A preliminary test was conducted prior to the initiation of the definitive test. Following
11 days of exposure, immobilization ranging from 0 - 35% was observed in the treatment
levels (750 - 47 ug A.L/L, nominal). During the same period, reproduction among:,daphnids
exposed to the highest nominal test concentration, 750 ug A.l/L was 19 offspring/female.
Reproduction in the remaining nominal test concentrations (380 - 47 ug A.L/L) ranged from
39 - 48 offspring/female. Reproduction among control daphnids averaged
40 offspring/female.

?

A definitive study was conducted for 21 days, whereupon survival and reproduction
were evaluated. There were no statistically significant chemical effects at any exposure level,
however, the reproduction data for the highest treatment level suggested the slight possibility
of an effect. Based upon the absence of an adverse effect on daphnid survival or reproduc-
tion, the NOEC was defined'as 1.5 mg A.l/L, the highest nominal concentration tested during
the 28-day chronic equéure.

An acute flow-through study was performed by Eastman Kodak Company (.Study No.
EN-407-901 878-1), exposing daphnids to nominal treatment levels of 10, 5, 2.5, 1.2 and
0.6 mg A.L/L crotonaldehyde...Based on data obtained during this study, the 48-hour EC50
(95% confidence intervals) was calculated to be 2.0 (1.3 - 2.5) mg/L. The Lowest-Observed-
Effect Concentration was statistically determined to be 2.6 mg A.l/L.
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Based on the results of the acute and chronic studies conducted at Eastman Kodak
Company and Springborn Laboratories, it was established that acute exposure to
concentrations >2.5 mg A.L/L adversely affect the survival of D. magna. Chronic exposure
to levels less than those concentrations which elicited an adverse response during an acute
exposure, did not adversely affect the organisms’ survival or reproductive performance.
Therefore, utilizing the Lowest-Observed-Effect Concentration (LOEC) determined during the
acute study (i.e., 2.5 mg A.l/L) and No-Observed-Effect Concentration (NOEC) determined
during the chronic exposure (i.e., 1.5 mg A.l/L), the MATC for crotonaldehyde and D. magna
was estimated as >1.5mg A.l/L and <2.5 mg A.l/L (Geometric Mean MATC = 1.9 mg A.L/L).
The Acute/Chronic Ratio (ACR) for crotonaldehyde and D. magna (i.e., 48-hour EC50, divided
by the estimated Geometric Mean MATC; 2.0/1.9), was calculated to be 1.

Springborn Laboratories, Inc.




ES-92-043
. 279407C
Report No. 92-10-4473 Page 27 of 166

REFERENCES

APHA, AWWA, WPCF. 1989. Standard Methods for the Examination of Water and
Wastewater, 17th Edition, Washington, DC, 1268 pp.

ASTM. 1980. Standard Practice for Conducting Acute Toxicity Test with Fishes,
Macroinvertebrates and Amphibians. Standard E729-80, 25 pp.

ASTM, 1985. Standard Practice for Conducting Bioconcentration Test with Fishes and

Saltwater Bivalve Moliuscs. Standard E1022-84.

Biesinger, K.E., R.W. Andrew and J.W. Arthur. 1974. Chronic toxicity of NTA (Nitrilotriacetate)
and metal-NTA complexes to Daphnia magna. J. Fish. Res. Board Can. 31: 486-490.

Dunnett, CW. 1955. A multiple comparison procedure for comparing several treatments with
a control. J. Amer. Stat. Assoc. 50: 1096-1121. ’

Dunnett, CW. 1964. New tables for multiple comparisons with a control. Biometrics 20:
482-491.

Horning, W.B. and C.Il. Wéber. 1985. Short-term methods for estimating the chronic toxicity
of effluents and f;aceiving waters to freshwater organisms. Environmental Monitoring
and Support Laboratory, U.S. Environmental Protection Agency, Cincin_éati, Ohio.
EPA/600/4-85/014. ‘

;‘.

Kenaga, E.E. 1978. Test organisms and methods useful for early assessment of acute

toxicity of chemicals. Env. Sci. Technol. 12: 1322-1329.

Springborn Laboratories, Inc.

s




ES-92-043
) 279407C
Report No. 92-10-4473 Page 28 of 166

Macek, K.J., K.S. Buxton, S.K. Derr, JW. Dean and S. Sauter. 1976a. Chronic toxicity of
lindane to selected aquatic invertebrates and fishes. U.S. Environmental Protection
Agency. EPA-660/3-76-046. 55 pp.

Macek, K.J., K.S. Buxton, S. Sauter, S. Gnilka and J.W. Dean. 1976b. Chronic toxicity of
atrazine to selected aquatic invertebrates and fishes. U.S. Environmental Protection
Agency. EPA-600/3-76-047. 55 pp.

Maki, AW. and H.E. Johnson. 1975. Effects of PCB (Arochlor 1254) and p,p DDT on
production and survival of Daphnia magna. Bull. Environ. Contam. Toxicol. 13: 412-
416. <

-

Mount, D.I. and W.A. Brungs. 1967. A simplified dosing apparatus for fish toxicological
studies. Water Res. 1: 21-29.

Nebeker, A. V. and Puglisi, F.A. 1974. Effect of polychlorinated biphenyls (PCB'’s) on survival
and reproduction of Daphnia, Gammarus and Tanytarsus. Trans. Amer. Fish. Soc.
103: 722-728.

Rand, G.M. and S.R. Petrocelli. 1985. Fundamentals of Aquatic Toxicology. Hemisphere
Publishing Co., N&w York

)

Schober, U. and W. Lampert. 1977. Effects of sublethal concenirations of th__§ herbicide

atrazine on growth and reproduction of Daphnia pulex. Bull. Environ. Contam.Toxicol.
47: 3-269-277.

~3,

Sokal, R.R. and F.J. Rohlf. 1981. Biometry. W.H. Freeman and Company, San Francisco.

Sprague, J.B. 1969. Measurement of pollutant toxicity to fish. 1. Bioassay methods for
acute toxicity. Water Res. 3: 793-821.

Springbormn Laboratories, Inc.




ES-92-043
. 279407C
Report No. 92-10-4473 _ Page 29 of 166

U.S. EPA. Toxic Substances Control Act (TSCA); Good Laboratory Practice Standards; Final
Rule (40 CFR, Part 792).

L]

U.S.- EPA. 1985. Hazard Evaluation Division, Standard Evaluation Procedure. Daphnia
magna Life Cycle (21-day Renewal) Chronic Toxicity Test. 7 pp.

Weber, C.l. et al. 1989. Short-term methods for estimating the chronic toxicity of effluents
and receiving waters to freshwater organisms. 2nd edition. EPA/600/4-89/001.
Environmental Monitoring Systems Laboratory, U.S. Environmental Protection Agency,

Cincinnati, OH.

Williams, D.A. 1971. A test for differences between treatment means when su"r'vival dose

levels are compared with a zero dose control. Biometrics 27: 103-117.

Williams, D.A. 1972. A comparison of several dose levels with a zero control. Biometrics 28:
?
519-531. =

Winner, RW. and M.P. Farrell. 1976. Acute and chronic toxicity of copper to four species
of Daphnia. J. Fish. Res. Board Can. 33:1685-1691.

Springborn Laboratories, Inc.




ES-92-043
. 279407C
Report No. 92-10-4473 Page 30 of 166

SIGNATURES AND APPROVAL
SUBMITTED BY: Springborn Laboratories, Inc.
¢ ~ 790 Main Street
Wareham, Massachusetts 02571
PREPARED BY:

Arthur E. Putt Mark J. Brown

OA 8P e M s

Study Director date’ mcxpal nve; lgator [ date

Susa Shepherd
Gell et i

/ Cootdinator, Gét?Management date
and Reportmg Unit

Rex Tien

/295 Stk

Analytical Chemist date

APPROVED BY:

Patricia D. Royal

LY
Y

T s o e

Manager, Regulatory Affairs  date
and Quality Assurance Unit

Springborn Laboratories, Inc.




ES-92-043
. 279407C
Report No. 92-10-4473 Page 31 of 166

TABLES

Springborn Laboratories, Inc.




ES-92-043
) 279407C
Report No. 92-10-4473 Page 32 of 166

Table 1. Stability of crotonaldehyde in water.

Measured Concentration (mg/mL)

Nominal
Matrix Concentration 0-Hour 24-Hour 48-Hour® 96-Hour

(mg/mL)

Hard water® 17 2.329 3.134 - NS
2.384 1.356 :

Soft water® 17 12,510 1.709 NS
13.070 --°

NANOpure® 17 14.790 14.200 ° 19.600
water 14.730 15.350 o 16.540

QC #1° 16.940 18.52 16.62 19.140
QC #2 17.33 10.18' 16.79 21.910

QC #3 25.16f 11.89 25.180' 22,110

<,

Analytical difficulties were experienced during the preparation and the analysis of the experimental
samples removed at 48 hours. '

Hardness equal to approximately 170 mg/L as CaCO,.

Below the limit of quantitation

Hardness equal to approximately 26 mg/L as C%Coa.

Quality Control samples prepared in NANOpure  water, nominal = 20.2 mg/L

Percent recovery for this* QC sample was outside of the standard range accepted by this
laboratory (i.e., + 3 standard deviations from the mean recovery established during the method
validation/recovery study, Appendix 5).

NS = Not Sampled
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Table 2. Results of the measurement of water quality parameters in

the test solutions during the 28-day chronic exposure of
daphnids (Daphnia magna) to crotonaldehyde.
¢
Mean (Standard Deviation)
Nominal  Dissolved® Total® Total® Specific® pH?
Concentration Oxygen Temperature® Hardness Alkalinity Conductance Range
{(mg A.L/L) (mg/L) (°C) (mg/L CaCO,) (mg/L CaCO,) (umhos/cm)

1.5 8.0(0.5) 20(0.7) 170(5) 110(2) 500(0) 8.1-8.3
0.76 8.2(0.5) 20(0.7) -4 - 500(0) 8.1-8.3
0.38 8.3(0.5  20(0.7) .4 -4 500(0) < 8.083
0.19 8.4(0.4) 20(0.7) -4 - 500(0) 8.0-8.3
0.095 8.5(0.4) 20(0.7) 170(2) 110(1) 500(0) 8.0-8.3

Control 8.5(0.4) 20(0.7) 170(6) 110(2) 500(0) 8.0-8.3

-
¥y

2 N = 44, based on measurements of each replicate exposure vessel (of all test concentrations and
the control) at test initiation and weekly thereafter. On the remaining test days, measurements
were performed in one replicate vessel of all test concentrations and the control,

® N = 44 (based on daily and weekly measurement of each treatment level and control, Brooklyn
alcohol thermometer)

° N = 5 (based on measurement of one replicate exposure vessel at test initiation and weekly
thereafter) P2

Measurement not required at this concentration level.

ty .,

By
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Table 3. Results of the analysis of stock solutions for crotonaldehyde
during the 28-day chronic exposure of Daphnia magna.

t .
Nominal Measured Concentration (mg/mL)
Concentration Day 0 Day 7° Day 14 Day 21 Day 28°
(mg/mL)

17 23.26 20.55 22.85 20.04 13.74°
21.28 20.45 21.41 18.67 14.28
7.39¢9° 20.79 22.45 20.20

16.4 24.4° 18.6 21.5 18.1
(20.2)f (20.2) (20.2) (20.2) (20.2)

19.2 24,59 18.5 222 16.7
(20.2) (20.2) (20.2) (20.2) (@0.2),

20.3 24.39 189 22,0 185
(20.2) (20.2) (20.2) (20.2) (20.2)

Stock solution was 1 day old at the time of sampling.

Stock solution was 7 days old at the time of sampling.

Two samples were removed and analyzed for the purpose of confirming concentration in the stock
solution prepared and placed on the diluter system on day 21 of exposure.

Value recognized as below expected concentration due to analytical difficulties and is not
representative of the stock solution. :

QC = Quality Control sample

Nominal fortified concentration is presented in parentheses.

Percent recovery is outside the standard acceptable range established by this laboratory (i.e. +
3 standard deviations from the mean recovery established during the method validation,
Appendix 5). o

[
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Table 4. Mean percent survival of parental daphnids (Daphnia magna)
during the 28-day chronic exposure to crotonaldehyde.

t
Nominal Mean Percent Survival
Concentration
(mg AL/L) Day: 1 4 7 9 11 14 16 18 21 23 25 28

100 100 100 100 100 100 100
100 100 100 100 100 100 100
100 100 100 100 100 100 100
100 100 100 100 100 100 100
100 100 100 100 100 100 100

100 100 100 100 100 100 100
100 100 100 100 90 90 90
100 100 100 100 100 10Q 90
100 100 100 100 100 10Q 100
Mean 100 100 100 100 98 98 95

038 A 100 100 100 100 100 100 100
B 100 100 100 100 100 100 100
C 100 100 100 100 100 100 100
D 100 100 100 100 100 100 100
Mean 100 100 100 100 100 100 100

019 A 100 100 ' 100 100 100 100 100
B 100 100 100 100 90 90 90
C 100 90 9 90 90 80 80
D 100 70 70 70 70 70 70
100 90 90 90 88 85 85

100 . 100 100 100 100 100
B 100 100 100 100 100 100
c 100 100 100 100 100_ 100
D 100 100 100 100 100+ 100
Mean 100 100 100 100 10Q° 100

Control A 100 100 100 100 100 100
‘B 100 100 90 90- 90 90

C 100 100 100 100 100 100

D 100 100 100 100 100 100

100 100 98 98 98 08
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Table 5. Mean percent of parental daphnids (Daphnia magna) exhibiting
abnormal behavior or appearance during the 28-day chronic

exposure to crotonaldehyde.
]

Nominal DAY

Concentration
(mg AlL/L) 1 2 4 7 9 11 14 16 18 21 23 25 28

1.5 None None None None None None None None None None None None None
0.76  None None None None None None None None None None None None None
0.38 None None None Noﬁe None None None None None None None None None
0.19  None None None None None 5% A None 3% B 3% B 6% B None None None
0.095 None None None None None None None None None None None Non;_e None

Control None None None None None None None None None None None None None

2 Daphnids were observed to be pale and on the bottom of the test vessel
®  Daphnids were observed to be pale
N

A

Il;’l-l

3,

Springborn Laboratories, Inc.
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Table 6. Cumulative number of offspring produced per female Daphnia

magna during the 28-day chronic exposure to crotonaldehyde.
¢ .
- Nominal Mean Cumulative Number of Offspring/Female
Concentration
(mg A.L/L) Day: 7 9 11 14 16 18 21 23 25 28
1.5 A 0 12 54 99 99 144 196 204 260 319
B 0 10 47 95 95 146 211 235 269 329
C 0 10 43 83 83 128 186 193 249 304
D 0 9 46 93 97 139 196 226 258 314
Mean 0 10 48 93 94 139 197 215 259 317
0.76 A 0 T 58 115 115 171 230 259 289 340
B 0 12 55 108 114 164 222 243 282 341
C 0 9 51 939 104 145 199 224 272 333
D 0 7 38 74 83 125 179 200 241 3d0
Mean 0 10 51 99 104 151 208 232 271 329
0.38 A 0 9 42 9 91 142 202 234 258 307
B 0 12 50 98 98 164 224 245 286 339
C 0 11 42 90 93 145 201 211 251 305
D 0 10 45 95 95 148 205 220 262 308
Mean 0 11 45 94 -?,4 150 208 228 264 315° ’
0.19 A 0 7 44 96 96 145 190 206 242 295
B 0 12 54 111 111 144 188 206 242 304
C 0o 13 47 88 88 140 199 200 258 313
D 0 8 46 77 77 105 144 174 193 255
Mean 0 10 48 93 93 134 180 197 234 292*
0.095 A 20 21 51 97 97 149 207 220 263 308
B o 8 52 110 110 165 231 244 296 340
C f 0 11 564 97 97 152 209 229 2711 317
D 0o 11 51 97 97 153 214 243 273 327
Mean 0 13 52 100 100 155 215 234 276 33
Control A 0 7 50 106 106 171 241 268 307 349
: B o 10 42 92 92 150 212 212 280 341
C 0 12. 57 107 107 167 241 259 308 359
D 0" 10 47 94 94 148 217 218 280 330
Mean 0 10 49 100 100 159 228 239 294 345

a

Signiticantly reduced (p < 0.05) when compared to the control. However, in view of the lack of
statistical differences at higher test concentrations, is not considered biologically significant.

Springborn Laboratories, Inc.
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Table 7. Mean percent of offspring (Daphnia magna) exhibiting
abnormal behavior or appearance during the 28-day chronic
exposure to crotonaldehyde.

¢

Nominal
Concentration
{mg All/L) Day: 7

15 None
None

None

0.19 None
0.095 None

Control None

Springborn Laboratories, Inc.
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Figure 1. Representative chromatogram showi.ng recovery of
crotonaldehyde from the stock solution.
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Figure 2. Representative chromatogram showing recovery of
crotonaldehyde from one of the Quality Control samples
analyzed concurrently with the stock solution.
¢
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Figure 4. Cumulative number of offspring/female Daphnia magna exposed
to crotonaldehyde during the 28-day chronic toxicity study.
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Significantly reduced (p < 0.05) when compared to the control. However, in
view of the lack-of statistical differences at higher test concentrations, this
effect is not considered biologically significant.
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APPENDIX 1 - MATERIAL SAFETY DATA SHEET
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MATERIAL SAFETY DATA SHEET
EASTHAN CHEMICAL PRODUCTS, INC.
EASTHAH KODAK COMPANY
Kingsport, Tennasgae 37662
For Health Hazard Information, Call: (615) 229-6094
Yor Other Infomai:ion. Call Your Eastmen Repressntative

Eastmen Operator: (615) 229-2000 - - Date of Preparation 08-24-87

SECTION Y. IDENTIFICATION
Name:
Crotonaldehyde
Synonyms: PM 161; 2-Butenal,

~- Formula: C, .0
—- Holecular Haight: 70.09

SECTION II. PRODUCT AND COMPONENT HAZARD DATA

Approx .. Eastman

A. COMPONENTS: Weight % ° CAS Reg Wo Yodak No

Crotonaldehyde* 92 4170-30-3 901878
Water 8

See Section VI-A for information on exposure limits.
PRECAUTIONARY LABEL STATEHENTS:

DANGER!  PLAMMABLE
MAY BE FATARSIF INHALED OR ABSORBED THROUGCH THE SXIH
CAUSES SKIN AND EYE BURNS -
HARMFUL IF SWALLOWED
VAPOR EXTREMELY IRRITATING
MAY FORM EXPLOSIVE PEROXIDES
MAY POLYMERIZE

-

Xeep away from heat, sparks, snd flame.
Do not breathe vapor.

Dp not get in eyes, on skin, on clothing.
Keep container tightly closed.-

Use only with adequate ventilation.

Wash thoroughly after hnmhing. o

Do not allow to evaporste to near” dryness. -
Keep from' contact with alkeline materials.

*POISON-INHALATION HAZARD* CALL A PHYSICIAN IMMEDIATGLY

MSDS-10,597A-1 (08-87)°
Replaces 07-87 Edition

Springborn Laboratories, Inc.
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If inhaled, remove to fresh alr. If not breathing, give acti-
‘-‘f.j,cid cespiration, preferably mouth to mouth, If breathing is difficult,
give oxygen. In case of contact, lmmedlately fluah eyes and skia with
plenty of water for at least 15 minutes while removing contaminataed
clothing and shoes. Uash clothing before reuse. Destroy contaminated
+ shoes. If swallowed, DO NOT INDUCK VOMITING. If conscious, give one
.glass of milk or water. Never give anything by mouth to an unconscious
person. .

IN CASE OF FIRE: Use water spray, dry chemicel, “"alcohol” foam, or
C€0,. Water may be ineffective in fighting the t‘im. Use water spray
to keep firo—-ex-po:od containers cool.

IN CASE OF SPILL: Ewmergency pecrsonnel should wear self-contained
breathing sppacatus. Eliminate all ignition sources. Use water spray to
disperse vaporsg and to flugh spill area. Prevent runoff from entering
drains, sewers, and streams. ’

Since emptied containers retain product residue, follow label warnings
even after container is emptied. Do not cut, drill, grind, or weld on or
near

this container.

FOR MANUFACTURING USE ONLY

SECTION III. PHYSICAL DATA (1)

- Appearance and Odor: Clear, colorless liquid; pungent, suffocating odor;
lachrymator.
Boiling Point: 84°C (183°F).
Specific Cravity (Hy0 = 1): 0.871.
Vapor Pressure: 32 mm Hg at 20°C.
Percent Volatile by Volume: Approx 1.0.
Vapor Density (Alc = 1): 2.41.
Bvaporation Rate (ethyl ather = 1): 0.2,
Solubility in Water: Appreciable.

SECTION IV. FIRE AND EXPLOSION HAZARD DATA (1)

~- Flash Point: 7°C [(AS'?): Method Uged: Tag Closed Cup. .

~- Autoignition Temperature: 160°C (320°F); Method Used: ASTH E 659.
Cool Flame Autoignition Temperature: 121°C (250°F).
Flammable Limits: LEL 2.1S% at 75°F.

UZL 19.5% at 165°F.

Extinguishing Agent: Water spray, dry chenical, coz. or tlcobol" foam.
_Special Fire-FPighting Procedures: Wear self-contained breathing apparatus
and protective clothing to prevent coatact with skin and eyes. Water may
‘be fneffective for fice fighting. Use water spray to keep fire-exposed
contalders cqol.

-- Unusual Fice and Explositm Hazacds: Flammable liquid (ses Section VIII).
At elevated temperatures, such as in fitve conditions, polymecization may
take place. If the polymecization takes place in a container, there is a
possibility of violent rupture of the container. Vapors zre heavier than
aic and may travel along the ground or may be movad by ventilation to an
ignition source and may flash back.

¥SDS-10,537A-2 (08-87) .
Replaces 07-87 xdltlou_
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SECTION V. REACTIVITY DATA (1)

Stability: Stable at ambient temperatures; however, may polymerize at
elovated temperatures. The materiel readily oxidizes to an scid and may
form explosive peroxides on exposure to air.
Stability calculated by ASTH CHETAH 4.3: Sensitiva.

Heat of decomposition: -0.71 kealsg.

Heat of combustion: -7.48 kcal/g.
Incompstibility: Oxidizing and slkaline msaterials cen cause a vigoroug
resction. Also see “Hazardous Polymerization™ below.
Hazardous Decomposition Products: As with any other organic msterial, com-
bustion will produce carbon dioxide and probably carbon monoxide.
Hazardous Polymerization: May occur. Conditions to Avold: Violent
polymerization may occur upon contact with alkaline materiale such as
caustic, ammonia or emines. Polymerization will alsgo occur at elevated
temperatucras. ¢ )

SECTION VI. TOKICITY AND HEALTH

A.

EXPOSURK LIMITS
~~ OSHA Permissible Exposure Limit (PEL): 2 ppm-TWA.

—- Threshold Limit Value (TLV): 2 ppm-TWA, ACCIH, 1986-87.

-- A NIOSH industrial hyglene analytical method is avallable. (2)
EXPOSURE EFFECIS

Ingestion: Harmful if ewallowed. <,

Ty

Inhalation: May be fatal if inhaled. Vapor causes severe upper
_respiratory tract irritation.

Eyes: Liquid csuses severe burns. Vapor extremely ircitating.
Skin: May be fatal if absorbed through the skin. Causes burms.
s
FIRST AID
Ingestion: ooaﬁ INDUCE VOMITING. If comscious, glve one glass of milk
or water. Hever give anything by mouth to an unconscious person. Call a
physician immediately. -
Inhalation: Remove to fresh air. If not bresthing, give artificial

respiration, preferably mouth to mouth. If bu‘athins is difficult, give
oxygen. Call s physiclian immediately. N

Eyes: Imedl.ately flush with plenty of water for at least 1S min. Csall a
physicisan. . .

Skin: Immedistely flush with plenty of water for at least 15 min while
removing contaminated clothing end shoes. Call a phyelcian ismmodiately.
Wash contaminated clothing before reuse. Destroy contaminated ghoes.

MSDS-10,597A-3 (08-87)
Replaces 07-87 Edition
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4
D. TOXICITY DATA

Toxicity
Test Species Rasult Classification (3)

Acute oral LDgg Rat 300 mg/kg (4) Moderataly toxic
Dermal LDsg Rabbit 150 to 200 mg/kg (4) Hoderately toxic
Dermal LDgq Rabbit 380 mg/kg (4) Slightly toxic
Dermal LDgy Guinea pig 500 to 1000 mg/kg (4)

Inhalation LCgq Rat 600 ppm/0.5 h (5)

Inhalation LCsq Rat 380 ppm/1 h (S) '
Inhalation LCgq Rat 85 ppn/4 h (S) Highly toxic
Eye irritation Rabbit Sevara (4)

SECTION VII. VENTILATION AND PERSONAL PROTECTION
A. VENTILATION:

Good general ventilation (typically 10 air changes per hour) should be

uged. Ventilation rates should be matched to conditionsz. Normally, loc«l
exhaust ventilation or an enclosed handling system will be needed to con-
trol airborme levels below recommended exposure limits (see Section VI-A).

B. RESPIRATORY PROTECTION:

An appropriste full-face NIOSH-approved respirator for organic vepor must
be worn if exposure 1is likely to exceed recommended exposure limits (szee
Section VI-A). If respirators are used, a program should ba establighaed
to assure compliance with OSHA Standard 29 CFR 1910.134.

C. SKIN AND EYE PROTKCTI&R:

Wear safety glasses with side shields (or goggles) and a face shield.
Impermeable gloves should be worn. An impermeable apron or smock and
boots should dbe worn to minimize skin contact. A safety shower, an eye
bath, and weshing facilities should be available. Wash thoroughly after
handling.

-

SECTION VIII. SPECIAL STORAGE AND HANDLINC PRECAUTIONS
x}t‘.
Haterial is classified as a Flammable Liquid. Xeep sway from heat, sparks,
and flame. Keep conteiner closed. Use with adequate ventilation. Vapors are
heavier than air and may travel slong the ground or may be moved by venti-
lation to an ignition source and flash back. Possible peroxide former. Do no
eveporate to near dryness. Keep contalner tightly closed. Do not :
contaminate. Since emptied containers retain product. residue, follow label
warnings even after container ig emptied. Do not cut, dril}, grind, or weld
on or near this contsiner.

*
SECTION IX. SPILL, LEAX, AND DISPOSAL PRACTICES

Steps to be Tsken in Case ﬁéterhl is Released or Spilled: Wear appropriate
protective clothing (including e self-contained breathing apparatus).
Eliminate all ignition sources. Small spills may be collected with absorbent
materiels. For large spills, use water spray to disperse vapors and to flush
ares. Prevent runoff from entecing drsins, sewersg, or straeams. Cleoan Water
Act and Superfund reportable quantity (RQ): 111 Lba.
MSDS-10,597A-4 (08-87)
Replaces 07-87 €dition
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Waste Disposal Method:  Mix with compatible chemical which is less flammable
and incinerate. Observe all federal, stste, and local laws concerning health
and environment.

SECTION X. ENVIRONMENTAL EFFECTS DATA
A. SUMMARY

Some laboratory data and published data are available for this product,
and these data (6-8) have been used to provide thae following estimate of
environmental impact:

This product has a moderate to high blological oxygen demand, and it may
cause oxygen depletion in aquatic systems. It has a high potential to
affect squatic organisms. This product is blodo;mdn‘ble and is not ex-
pected to persist in the environment. The direct, ‘fnstantaneous discharge
to a receiving body of water of an amount of this product which will
rapidly produce by dilution a final concentration of 0.13 mg/L or less is
not expected to have any adverse environmentsl fmpact. After dilution
with a large smount of water, followed by secondary waate traatment, this
product is not expected to have any adverse environmental impact.

OXYGEN DEMAND DATA

-— ThOD: 2.28 g/g (6)

~-- COD: 97% of ThOD (7)

—— BODg: 1.54 g/g (6): 37% of ThoD (7)
~=- BOD1g: 1.30 g/g (7) -

ACUTE AQUATIC EFFECIS

— 96~h LCgqg; Bluegill sunfigh: 3.5 mg/L (7,8)
~- 96-h LCgq; Tidewater silversides: 1.3 mg/L (7,8)

SECTION XI. TRANSPORTATION

DOT Hszard Classification: Flammable liquid (Poinon - In’nalntlon hazard).
Flashpoint: See Segbien IV.

Proper DOT Shipping’Name: Crotonaldehyde.

UN Number: 1143,

[}

SECTION XII. REFERENCES

1. File data, Material Safety Program, Eastman Cheplcnll Dlvinion. Lagtman
Kodak Company, Kingsport, Yennessee.

NIOSH Manual ot‘ Analytical Methods, 2nd Edition, Volume 5. Issued by the
Hational Institute for Occupational Safety and Health. Washington, U. S.
- Government Printing Office, 1979, Method 28S.

g

3. . AM IND HYC ASSOC Q 10, 93-96 (1949).

4. G. D. Clayton and F. E. Clayton, Editors. PATTY'S INDUSTRIAL HYCIENE AND
TOXICOLOGY, 3rd Revised Edition, Volume 2A. New York, Wiley-Intersclence,
1981, p. 26S1. :

A¥ IND HYC ASSOC J 28, 561-566 (1967).
. MSDS-10,597A-5 (08-87)
~. Replaces 07-87 Edition
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Unpublished data, Hedlth and Enviconment Labou't,orios. Kaatman Kodak Co.,
Rochaster, Wew Yock.

K. Verschueren. HANDBOOK OF- ENVIRONHENTAL DATA ON ORGANIC CHEMICALS, 2nd
Edition. Van Nostrand Reinhold Company, Wew York, 1983, pp. 410-411.

8. J HAZARDOUS MATER 1, 303-318 (1977).

SECTION XIIX. HAZARD RATINCS

Health Flanmability  Reactivity
HMIS* Rating: 3 3 : 2
IIFPA;‘* Rating: 3 3 2

HOTICE: These ratings involve data and interpretations’that may vary from

company to company and are intended only for rapid, general identification of

the magnitude of the specific hezard. TO DRAL ADEQUATELY WITH THE SAFE

HANDLING OF THIS MATERIAL, ALL THE INFORMATYON CONTAINERD IN THIS MSDS MUST BE .

CONSIDERED. The customer is responsible for determining the proper personal

protective equipment needed for its particuler use of this material.
*Hazardous Materials Identification System's [HMIS] Revised RAW MATERIALS
RATING MANUAL, National Paint & Coatings Association, Fall 1984,

®ANFPA 704 Standard System for the Identification of the Fire Hazards of
Materials, National Fire Protection Assoclatlon, 1985. -

The information contained herein is furnlshed without warranty of any kind.

Users should consider these data only as a supplement to other information

gathered by them and must make independent determinations of suitability.and-

completeness of information from all sources to assure proper uge and dis-

posal of these materials and the safety and health of employees and customers.

TX11665/901878/R-3, S-3, F-3, C-2

. NSDS-10,597A-6 (08"87)
Replaces 07-87 Edition
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APPENDIX 2 - PURITY DETERMINATION
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ANALYTICAL TEST REPORT

Crotonaldehyde

Accession Number: 901878 HAEL Number: 92-0072

BY

" Beth Isaacs

TESTING FACILITY

Environmental Analytical Services
Chemicals Quality Services Division
Eastman Kodak Company
1100 Ridgeway Avenue
B-320 Kodak Park
Rochester, New York 14652-3615

8PONSOR

Eastman Kodak Company
- B-320 Kodak Park
#" Rochester, New York 14652-3615

é

]

wy,
Completion Date:_09/09/92

Page 1 of S
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Accession No.: 901878 HAEL No.: 92-0072

ETUDY TYPE

Environmental Studies

REQUESTED BY

Kenneth A. Robillard Ph.D.
REQUEST #: 141591

TEST SUBSTANCE

Name: Crotonaldehyde
Accession No.: 901878

HAEL No.: 92-0072

Lot No.: 7-92

DATES OF EXPERIMENT

Date received: 07/21/92
Date analyzed: 08/13/92
Date reported: 08/14/92

ANALYTICAL PERSA'OWL
- &

Beth Isaacs, Léboratory Technician
L3

ANRALYTICAL DIRECTOR

_Barry W. Remington
i .
DATA STORAGE AND RECORD RETENTION

-,
‘All original raw data will be archived for at least ten years by

the Chemicals Quality Sevices Division B-320 of the Eastman Kodak
Co., Kodak Park, Rochester, New York 14652.

Page 2 of 5 .
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Accession No.: 901878 HAEL No.: 92-0072

METHODS :

One sample was received for a purity determination. The sample was
analyzed by gas chromatography (GC) using the following instrument
conditions:

Instrument: Hewlett Packard 5890

Column: J&W; DB Wax; 30M; wide bore; 0.25um film
thickness

Carrier Gas: Helium
Column Pressure: 7 psig
Split Flow: 120 cc/min.
Temperature Program: '

Initial Temp.: 50°C
Initial Hold Time: 4 min.
Rate: 10%C/min.
Final Tenmp.: 250°C
Final Hold Time: 7 min..

Injection Port: 250°C
P a0

T

Injection Type: : split

Injection Volunme: 1 uL

Detector: Flame Ionization Detector (FID)

Detector Temp.: 250°C

pilut ing Solvent: 2-Propanol

Springborn Laboratories, Inc.
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Accession No.: 901878 HAEL No.: 92-0072

RESULTS

The test chemical was diluted with 2-propanol to determine the
purity. This solution was .then analyzed on 08/14/92 by GC/FID.

The following results are the average of three injections:

mean = 99.9% 92-0072
std. dev. = 00000
n= 3"

?mxsrﬁw M pare_ 9-[4-T

Bdth Isaacs

- M\gﬁ DATE_ 7,/ 7// 72

Page 4 of 'S
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Accession No.: 901878 HAEL No.: 92-0072

ANALYTICAL QUALITY ASSURANCE INSPECTION STATEMENT
(CFR 58.35(B)I(7) 792.35(81(7) 160.35(BI(7})

STUDY: 92-0072-Z STUDY DIRECTOR:
ANALYTICAL DIRECTOR: REMINGTON, B.
KAN ¢ 901878 ‘
CQS JOB NUMBER: 3Z13N

STUDY TYPE: ANALYTICAL TESTING FOR ENVIRONMENTAL STUDIES

(AUDITOR, /QUALITY ASSURANCE UNIT)

THIS STUDY WAS INSPECTED BY 1 OR MORE PERSONS OF THE QUALITY ASSURANCE
UNIT OF MQAO, EASTHAN KODAK COMPANY, ROCHESTER, N.Y. AND WRITTEN STATUS
REPORTS WERE SUBMITTED ON THE FOLLOWING DATESY, .

INSPECT -REQUEST PHASE(S) STATUS REPORT
DATES NUMBER INSPECTED DATES

09/09/92 141591 PURITY i 09/09/92
TEST REPORT INSPECTION -

Page 5 of S
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ANRL&TICAL TEST REPORT

Crotonaldehyde

KAN: 901878 ) HAEL Rumber: 92-0072

BY

Beth Isaacs

TESTING FACILITY

‘Environmental Analytical Services
Chemicals Quality Services Division
Eastman Kodak Company
1100 Ridgeway Avenue
B-320 Kodak Park -
Rochester, New York 14652-3615

SPONSOR

Eastman Kodak Company
B-320 Kodak Park
g)*"Rochester, New York 14652-3615

’

&

.

“completion Date:_10/07/92

Page 1 of 6
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KAN: 901878 $ 92-0072

STUDY TYPE

Environmental Studies

REQUESTED BY

Kenneth A. Robillard Ph.D.
REQUEST #: 141591

TEST SUBSTANCE

Nanme: Crotonaldehyde
Accession No.: 901878

HAEL No.: . - 92-0072

Lot No.: 7~92

DATES OF EXPERIMENT
Date received: 07/21/92

Date analyzed: 09/17/92
Date reported: 09/23/92

ANALYTICAL PERSONNEL
A

Beth Isaacs, Laboratory Technician

)

ANALYTICAYL DIRECTOR

Barry W. Remington

1

)
DATA STORAGE AND RECORD RETENTION
), .
All original raw data will be transferred to the Environmental
Sciences Section' of the Corporate Health and Environment
Laboratories of the Eastman Kodak Co., Kodak Park, Rochester, New
York 14652-3617.

.

.Page 2 of 6
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KAN: 901878 HAEL No.: 92-0072

METHOD:

One sample was received for a percent moisture determination. The
sample was analyzed by gas chromatography (GC) with a thermal
conductivity detector (TCD), using the following instrument
conditions:

Instrument: Hewlett Packard 5890

Column: Chrompack, plot fused sllxca, 25m x 0.32mm;
coating poraplot Q

Carrier Gas: Helium

Colunn Pressure: 12 psig

Col. + Aux. Flow: 4.0 nL/min.

Reference Flow: 15 mL/min.

Split Flow: 65 mL/min.

Temperature Program:
Initial Temp.: . 8o’
Initial Hold Time: 'O min.
Rate: 10°C/min.
Final Temp.: 200°C
Final Hold Time: 5 min.

. . T

Injection Port:# 200°C

Injection Type: split

Injection Volume: 1 uL

Detector: _ Thermal Conductivity Detector (TcCD)

;Petectoi‘ Temp. 240°C

biluting Solvent: 2-Propanol (for standards only)

"y,
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RESULTS

The test chemical was analyzed‘ neat on 09/17/92 by GC/TCD to
determine the percent moisture. The following results are the

average of two injections:

Injection . % HO (V/V)

1 . 6.2
2 6.0

"

nean = 6.1% (v/v)
n=2 )

Page 4 of 6
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!  Beth Isaacs
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QUALITY - ASSURANCE STATEMENT

ASALYTICAL QUALITY ASSURANCE INSPECTION STATEMENT
{CFR 58.335(BJ(7) 792.35(BI(7) 160.35¢(B)(71}

STUDY: 92-0072-Z STUDY DIRECTOR:

ANALYTICAL DIRECTOR: REMINGTON, B.

KAN : 901878

€QS JOB NUMBER: 3Z13N -

STUDY TYPE: °  ANALYTICAL TESZG FOR EXVIRONMENTAL STUDIES
- - i 2 56 :é!

(AUDITOR, QUALLITY ASSURANCE UNIT)

THIS STUDY WAS INSPECTED BY 1 OR MORE PERSONS OF THE QUALITY ASSURANCE
UNIT OF MQAO, EASTMAN KODAK COMPANY, ROCHESTER, -N.Y. AND. WRITTEN STATUS
REPORTS WERE SUBMITTED ON THE FOLLOWING DATES:

INSPECT REQUEST PHASE(S ) o STATUS REPORT
DATES NUMBER INSPECTED

10/06/92 141591 MOISTURE DETERMINATION - 10/06/92
TEST REPORT INSPECTION

Page 6 of 6
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R

- Springborn Laboratories, Inc.
Environmental Sciences Division
790 Main Street « Wareham, Massachusetts 02571 o (508) 295-2550 « Telex 4436041 e Facsimile (508) 295-8107

TEST PROTOCOL

PROTOCOL TITLE: Protocol for Conducting a Flow-Through Life-Cycle Toxicity Test with
Daphnla magna Following TSCA Test Standard No. 797-1330.

TO BE COMPLETED BY SUI PRIOR TO TEST INITIATION:

Testing Facility: Springbom Laboratories, Inc. SU Study Number: 1252.0632.¢103.130
Study Director: & Efﬂ’)vf E. =2

Test Conoentraﬁon;;’ 15,035 ,03%,0.19, 0.09% m&lj/(,

Solvent Used: _tanppre yuie, CAS# or LOT#: g <

Proposed Schedule: (Start) &4z (Completion) hthe

Additional Comments and/or Modifications:

O 8P e

Study Director Date

-

Springbom Laboratories Protocol #: 072292/TSCA 797.1330 DM-LC/KODAK Page 1 of 26
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PROTOCOL FOR CONDUCTING A FLOW-THROUGH LIFE-CYCLE TOXICITY TEST WITH
DAPHNIA MAGNA FOLLOWING TSCA TEST STANDARD NO. 797-1330.

OBJECTIVE

This document describes standard toxicity test procedures used in the performance of
a life cycle toxicity test with Daphnia magna followed at the Environmental Toxicology &
Chemistry Division of Springborn Laboratories, inc., Wareham, Massachusetts. The procedure
closely follows the TSCA Test Standard § 797.1330 (U.S. Environmental Protection Agency. 1985,
1987. Toxic Substances Control Act Test Guidelines, Federal Register 50(188), September 27,
1985. Amended, May, 1987), and shall conform to the consent order established between
Eastman Kodak Company and U.S. EPA entitled “Testing Consent Order, Crotonaldehyde”
(Docket # OPTS 42108). The modified test standard associated with the consent order
(§ 797.1330) is presented in Appendix I.

Life cycle toxicity tests are conducted in order to obtain an estimate of the MATC
{Maximum Acceptable Toxicant Concentration). The MATC is defined as the highest toxicant
concentration not causing a statistically significant effect when compared to controls on the
biological parameters measured (adult immobilization, total offspring per adult and immobilized
offspring per adult) during continuous chronic exposure. This value is presented as a range
encompassing the highest “no effect" concentration (NOEC) and the lowest observed effect
concentration (LOEC). =

MATERIALS AND METHODS
TEST ORGANISMS:

1. Species. The water fiea, Daphnia magna, is the species used in this test. Test organisms
are < 24 hourg-Sid at the initiation of the test. Daphnids are obtained by removing all
immature daphnids from the culture vessel, thus isolating sexually mature daphnids 24
hours prior to initiating the test. Young produced by these isolated organisms are
subsequently used for test initiation. Daphnids are not used if the culture contains any
ephippia, if adults in the cultures do not produce young before day 12, if adults in the
cultures do not produce an average of atleast 3 young per adult per day over the 7 day
period prior to the test, if more than 20% of the culture stock die in the two days

i preceding the start of the test, or if organisms have been used in any portion of a
* previous test either in a treatment or control vessel.

2. Source. D. magna cultures are maintained at Springborn Laboratories, inc. Daphnids
are cultured in 2-L glass vessels contalning 1 L of water in facilities with background
colors and light intensity similar to those of the testing area. Water used to culture the
daphnids is prepared in the same manner and has the same characteristics as described

Springborn Laboratories Protocol #: 072292[TSCA 797.1330 DM-L.C/KODAK Page 2 of 26
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for dilution water. Culture water is maintained at test temperature 20 + 2°C for at least
48 hours prior to initiation of the test. Each culture vessel is cleaned once weekly.

Feeding. While being maintained in culture prior to the test, organisms are fed once daily
a combination of trout food suspension and a unicellular green algae, Ankistrodesmus
falcatus. During the 21-day test, test organisms are fed three times daily on weekdays,
and twice daily on weekends/holidays. They are fed a combination of a trout food
suspension and Ankistrodesmus falcatus, supplemented with Selco®, a saturated fatty acid
additive. The food solution contains 5 mg/mL trout food suspension, 0.60 mg/mL Selco,
and approximately 4 x 107 cells/mL algae. At each feeding each replicate chamber is fed
2 mL of the trout food suspension, 0.5 mL of the Seico solution and 3 mL of the
Ankistrodesmus falcatus suspension. Routine analyses are conducted on the food source
to ensure the absence of contamination which would be expected to alter the results of
the study. ’

Handling. Wide-bore pipets, with inside diameter greater than 5 mm, are used to transfer
the daphnids, taking care to minimize possible stress due to handling. Daphnids that are
damaged or dropped during transfer are not used. Care is taken to introduce the
daphnids below the surface of the test solution so as not to trap air under the carapace.

PHYSICAL SYSTEM: . <,

1.

Test Containers. The test chambers used in the flow-through chronic test are 1.6 L or
24 clear glass battery jars which are chemically clean. Each jar has a 3 x 8 cm notch cut
out on the upper edge, or two 2 cm holes drilled in the sides of the jar and both the
notches and holes are covered with Nitex® 40-mesh screen for drainage. The test
solution volume is thus maintained at approximately 1.4 to 1.8 liters. The test containers
are covered with a plastic sheet to prevent dust from falling in the test solution. Testing
facilities (i.e., laboratory area) are well ventilated and free of fumes and other disturbances
that may affect the test organisms.
P

Cleaning. Thediluter is disassembled and cleaned before use. The water cell is brushed
and siphoned in place. The chemical cells, mixing chamber, splitters, delivery tubes and
test vessels are removed from the unit and washed with hot water and soap, then cleaned
by an appropriate method to remove residue of the test material previously used (i.e., acid

to remove metal and bases; detergent and organic solvents to remove organic

compounds) and rinsed several times with diluent watef. The diluter is then reconstructed
and allowed to cycle for at least 24 hours for further rinsing. During the test, the test
vessels are cleaned with water and soap at a minimum of three times weekly.

Ditution Water. Dilution water consists of hard fortified unchlorinated well water with a
total hardness of 160 to 180 mg/L CaCO, The well water (total hardness of
approximately 30 mg/L as CaCO,) is fortified according to the formulation for hard water
presented in "Methods for acute toxicity tests with fish, macroinvertebrates, and
amphibians® (U.S. EPA, 1975). Hard water is used in the chronic daphnid test, because
the survival and reproduction of D. magna is enhanced under these conditions. Dilution
water is filtered through an amberlite XAD-7 resiq column and an activated carbon bed

Springborn Laboratories Protocol #: 072292/TSCA 797.1330 DM-LCIKODAK Page 3 of 26
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prior to delivery to the diluter. The column is about 15 cm long and 1.6 cm wide. This
filtration effectively removes any potential organic contaminants from the water. The resin
is replaced in the column prior to initiation of each study.

Quality of the dilution water used to conduct daphnid chronic tests is judged by the ability
of the daphnid cultures to survive and reproduce in the water free of stress. The dilution
water is prepared in 1,900-L batches. New batches of diluent water are prepared when
the previous batch is exhausted, when a water quality parameter (total hardness,
alkalinity, etc) has varied from the normal ranges, or after two weeks of holding. The
diluent water is aerated with an air pump and air stones to bring the pH and dissolved
gases into equilibrium with the atmosphere. Fiberglass containers are used to hold the
diluent water, and water is pumped from this holding tank to the diluter. At least twice
each year analyses of representative samples of dilution water source are conducted to .
ensure the absence of potential toxicants, including pesticides, PCBs and selected toxic :
metals, at concentrations which may be harmful to the daphnids. A historical summary ~
is presented in Appendix §l. TOC, COD, particulate matter and unionized ammonia,
analyses are conducted once a month in the dilution water. The TOC concentration has
ranged from 0.32 to 1.8 mg/L in the dilution water source during the last 24 months.

Total hardness, total alkalinity, pH and specific conductance of the diluent water are
monitored on each batch prior to use to assure that these parameters are within the
nomnal acceptable ranges. Total hardness and alkalinity are determined according to
Standard Methods for the Examination of Water and Wastewater (APHA, 1985). Ranges
for these parameters generally are: total hardness, 160- 180 mgfL. CaCQ,; alkalinity, 110
- 130 mg/L CaCOy,; specific conductance, 400 to 600 pmhos/cm; and pH, 7.9 - 8.3.

Diluter. A 200-mL proportional diluter (e.g., Mount and Brungs, 1967), with a 0.5 dilution
factor is employed to deliver five toxicant concentrations, a control, and a solvent control,
if necessary, to four replicate jars. Each dose level is twice the next lower concentration
of the test material. The exposure system is constructed entirely of glass, silicone, and
nylon.

One of the following toxicant delivery systems is used: the gas-tight syringe injector
metering devied'(inost frequently used) or the metering pump/predilution chamber system.
Factors considered in the selection of the appropriate toxicant delivery system are the
solubility of the material in water under test conditions, and the range of concentrations
tested. :

A fiow-splitting chamber is used between the diluter,cells and the four replicate vessels
1o promote mixing of the toxicant solution and diluent water and to equally split the test
solution between the test vessels. Four separate 1 mm (1.D.) glass capillary tubes exit
each spiitter cell and enter individual delivery tubes which transfer the test solution to
each replicate vessel. The capillary tubes baffle the fiow of the test solution and minimize
turbulence in the tegt' vessels.

The calibration of the diluter system is checked prior to test initiation, weekly during the
study, and after test termination. Calibration includes determining the flow rate through
each chamber and the proportion of stock solution to dilution water delivered to each
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chamber. if there is any indication during the test that the diluter cafibration has changed
(e.g., diluter malfunction or unexplained differences in dissolved oxygen concentration or
temperature in the vessels), calibration of the necessary diluter components is checked.
A complete check of difuter functioning is made at least once daily. A test is not started
until the diluter and toxicant delivery device have been observed to be properly
functioning for at least 48 hours prior to the test. During a test, the flow rates vary no
more than 10% from one replicate test chamber to another.

Flow Rate. Delivery rates of the test material to each vessel is equal to approximately
six test vessel volumes per day. This flow rate is adequate to maintain good water quality
and does not stress the organisms due to excessive turbulence,

Replication. Four replicates are maintained with each test concentration and control,,
Each replicate vessel contains 10 individuals, a total of 40 daphnids per concentration or-
control. =

CHEMICAL SYSTEM:

1. Test Material. Upon arrival at Springborn Laboratories, Inc., the external packaging of
the test material is inspected for damage. The packaging is removed and the primary
storage container is also inspected for leakage or damage. The sample identity is
recorded and the material is stored in the dark at 2 - 4°C until used. Exposure of the test
material to air should be avoided to minimize the potential for oxidation. The test material
should be kept in a tightly sealed container and any head space should be purged of air
using nitrogen or helium.

Toxicant Concentration Selection. Toxicant concentrations for the chronic toxicity test
are selected based on information provided by the Sponsor, from a 48-hour EC50 value,
or from a preliminary range-finder test with D. magna. The range of concentrations
selected for the definitive test is intended to include concentration response curves, EC,,
values and MATC, but due to the nature of some materials, EC, values may be estimated
as greater tharrthe highest treatment level tested. Five concentrations and one control
are used for each definitive test, 40 daphnids exposed to each concentration (see above).
A dilution ratio of 2 is used. .

-

Stock Preparation. Test material is weighed on an analytical balance for which a =
calibration log is maintained. A Chemical Usage_Log is also maintained in which the™
amount, the date, the intended use and the user’s initials are recorded each time test
material is used. The stock solution is prepared according to the following formula:

H.C. x M.C.
Stock concentrationi =

B.D. x (% Al <+ 100)
where:
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H.C. high concentration {(mg/t)
M.C. = mixing chamber volume (L)
B.D. = bird or syringe delivery {mL)

= % active ingredient

4. Carrier Solvent - The test material stock solutions are prepared in ditution water without
the use of a solvent (carrier).

EXPERIMENTAL PROCEDURE:

1. Test Initistion. The experimental design of this test incorporates four replicate glass
vessels per treatment. Each vessel contains approximately 1.4 to 1.8-L of test solution
and 10 impartially-selected daphnids. The four vessels for each treatment are arranged
In rows, with randomization of the position of each vessel within the row. Positions of
rows are also randomly assigned. Daphnids are exposed to five concentrations of the
test material. Additionally, a set of control vessels consisting of dilution water containing
no test material is maintained. At the initiation of the study, each test concentration is
prepared as outlined above {see Chemical System). Daphnids are impartially selected
and distributed to each of 24 unlabelled intermediate vessels (i.e., 100 mL beakers)
containing 40 mL dilution water and several drops of algae food solution. The daphnids
are impartially added, two at a time to each intermediate vessel until each vessel contains
two organisms. The process is repeated until each vessel contains 10 organisms. The
daphnids are then introduced into the exposure replicate vessels, starting from the control
and working through the highest treatment level, by impartially selecting one of the
uniabelied intermediate vessels containing 10 organisms, and gently pipetting them one
at a time under the surface of the test solution. Food solutions are added to the
exposure solutions prior to introduction of the daphnids.

Sampling and Measurements of Toxicant Concentrations - The concentration of test
substance will be measured only in the diluter stock solution. Triplicate samples of the
stock solution and§'§ingte sample of a reagent blank are taken at least twice prior to the
initiation of the fest, at the initiation of the test (day 0), and weekly thereafter for
determination of toxicant concentration. Tiwee quality control samples are prepared at
each sampling interval and remain with the set of samples through extraction, storage and
analysis. These samples are prepared in diluent water at test material concentrations
similar to the stock concentration. Results of these analyses are indicative of the relative
accuracy of the analytical methodologies for each sampling period. Samples are
extracted immediately after sampling.

3t - Analytical Method-Sample and Stock Stability Studies - The analytical method for the
test substance shall be validated prior to beginning the study. Validation of the analytical

method should be performed on at least two separate days prior to starting the test.
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Prior to initiating the study, the stability of the toxicant stock solution is established. A
stock solution consisting of the same concentration of test material and solvent to be
used in the study is prepared. Two aliquots of the stock are removed and analyzed
immediately. The stock solution is retained for a minimum of one week under the same
conditions as the diluter stock solution (e.g., ambient temperature, laboratory light); then
two additional aliquots are removed and analyzed.

Photoperiod. All tests are conducted in a light-controlled laboratory. The tests are
illuminated to a light intensity of 30 - 100 footcandles using a combination of fluorescent
bulbs. A 16-hour light, 8-hour dark photoperiod is maintained by an automatic timer, with
a 20 minute transition period between light and dark phases.

Measurement of Water Quality Parameters in Exposure Solutions. At test initiation
and weekly thereafter, temperature, pH and dissolved oxygen concentration are measured
and recorded in each replicate vesse! of all test concentrations and control. On the
remaining days (i.e., days 2-6, day 8-13, etc.), temperature, pH and dissolved oxygen
concentration are determined in one replicate vessel of all test concentrations and the
control. Total hardness, alkalinity and specific conduclance are determined at test
initiation and weekly thereafter, in one replicate of the high and low test concentration and
control. Measurements taken in one replicate are alternated among the replicate vessels.

Dissolved Oxygen. Total dissolved oxygen is not allowed to drop below 60% or exceed
105% of saturation for the duration of the test. Aeration (with oil free air) would be
initiated as a last resort to raise and maintain the dissolved oxygen concentration at or
above 60% of saturation.

Yemperature. Water temperature of the test solutions is maintained at 20 + 2 °C by
conducting the test in a temperature-controiled room maintained at the appropriate test
temperature, or in a constant-temperature water bath.

Biological Data. The number of immobilized daphnids in each test vessel is recorded
on days 1, 2, 4n7, 14, and 2t of the in-life test. Immobilization is defined by lack of
movement by'daphnids except for minor activity of appendages. Immobilization and
reproduction is determined by counting and observing adulis as they are carefully
pipetted from the exposure vessel to a 100 mL beaker containing approximately 50 mL
of the respeclive test solution. After removing the adult daphnids, the exposure solution
is then filtered through a fine mesh net into a holding vessel to remove offspring.
Offspring are removed from the net by inverting and dipping the netinto a 100 mL beaker
containing dilution water. These 100 mL beakers containing the offspring are put aside
and counted after adult immobilization has been determined. The exposure vessel is then
cleaned and carefully rinsed with water. The original test solution is then retumed and
the beaker containing the adult daphnids is lowered in the exposure vessef and slowly
tipped to allow the water 1o flow slowly into the test vessel and allow the daphnids to
swim out. Following day 7 of the test adult immobilization and offspring produced are
counted and removed at a minimum of three times per week, e.g. Mondays, Wednesdays
and Fridays, and observations of abnormal behavior are made. The number of
immobilized offspring and the time to first brood release are recorded for each repficate
test vessel. In addition, whenever test organisms are observed, characteristics of the test
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solutions are also observed and recorded, e.g., precipitated materials, cloudiness, etc.
The test is terminated following 21 days of exposure.

Acceptance Criteria - A test is considered unacceptable if more than 20% of control
daphnids appear to be immobilized, stressed or diseased during the test; each control
daphnid living the full 21 days produces an average of less than 60 young; and/for any
ephippia are produced by control animals.

STATISTICAL ANALYSES:

<

1. Endpoints - The endpoints used for the determination of significant effects by statistical*
evaluation include the number of immobilized adults, total offspring per adult, and
immobilized offspring per adult.

Statistical Methods - If a solvent is used as carrier for the test material, and the
concentration of the carrier solvent in the solvent control caused a statistically significant
effect, either enhancement or reduction (analysis of variance, P < 0.05), the treatment data
are compared to that of the solvent control. If the solvent concentration did not affect the
measured or calculated endpoint, both controls (dilution water, solvent control) are
pooled for the data analysis. The method used to evaluate the resulls of the life cycle
daphnid test is Williams® Test (Williams, 1971, 1972) coupled with Bartlett’s test for
determination of homogeneity of variances. If necessary, mean values are transformed
using square root, arcsine square root, or log conversion procedures. If, after appropriate
transformation procedures have been applied to the data, Bartlett’s test stilt fails to
demonstrate homogeneity of variances, then non-parametric methods are used to
compare sample means, such as the Kruskal-Wallis and Steel's One-Many Rank test. The
maximum concentration at which a test material can be present and not be toxic to the
test organism is expressed as the maximum acceptable toxicant concentration (MATC).

MATC - The, MATC is determined for the most sensitive test criteria measured (number

of adult daphnids immobilized, number of offspring per adult and number of immobilized
offspring per aduft), by taking the geometric mean of the fimits set by the lowest test
concentration that shows a statistically significant effect at the 95% level of certainty
{lowest observed effect concentration, LOEC) and the highest test concentration that -
shows no statistically significant difference from the control (highest no observed effect =
concentration, NOEC). :

Transfom'\aﬁons - Transformation of data is limited to data representing endpoint
estimates obtained as a proportion (e.g., survival). Prior 1o analyzing data of this type,
the observed proportion in each tank is transformed by using the arcsine square-root
transformation. -

ECS50 - Whenever sufficient concentrationtesponse data are generated, EC, valués and
associated 95% confidence limits for adult immobilization are determined for 7, 14 and
21 days of exposure. The EC50 is the estimated nominal concentration of the test
material in dilution water which produces 50% immobility in the test populations of
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daphnids at the stated times of exposure. The computer program utilized produces £C50
values using three statistical methods: probit analysis, moving average method, and
binomial probability. The method selected and reported is determined by the data base
(i.e., presence or absence of 100% response, number of partial responses, etc.). An
ECS50 value cannot be calculated if the data derived are insufficient according to any of
the three statistical methods. The method provides values of the slope, including 95%
confidence intervals, for the probit analysis, as well as appropriate statistical tests to
evaluate goodness-of-fit.

REPORTING

The raw data and final draft of the report are reviewed by the Quality Assurance Unit and
Study Director. All values of chemical and water quality measurements are reported to
various levels of significance depending on the accuracy of the measuring devices
employed during any one process. A single copy of the draft report will initially be
submitted to the study sponsor for review. Upon acceptance by the sponsor, three
copies of the final report will be submiited. All reports include, but are not limited to, the
following information:

Springborn Laboratories, Inc., report and project nunbers.
57
Identification of Study Sponsor.

Laboratory and site, the dates of testing and a list of personnel involved in the study, i.e.,
Study Director, Principal lnvestigator and technicians, and identification of the Quality
Assurance Unit.

All information pertaining to the test material which appears on the sample bottle, e.g.,
its source, percent active ingredient, physical properties, Sponsor’s test material $.D., and
sample number. 3.

Characterization and origin of the dilution water.

Scientific name of test organisms, method of verification, source, age , origin of brood
stock, and culture information, acclimation procedures and conditions and feeding history.
Historical cultures records will be used as documentatjon of colony robustness.

A description of the experimental design, the test chambers and depth and volume of the
solution in chambers the flow rate as volume addition per 24 hours, the procedure for test
initiation, the number of organisms per treatment, the number of replicate chambers per
treatment, the biomass-toading rate, fight intensity and photoperiod, and a description of
the test substance delivery system. ’

Detailed information on feeding of daphnids during toxicity test, including type of food
used, its source, feeding frequency and results of analysis (i.e., concentration) for
contaminants.
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Definition of criteria used to determine the sublethal effects, and general observations on
nonquantifiable effects.

Test temperatures, dissolved oxygen concentration, and pH; as well as specific
conductance, total alkalinity and total hardness measured.

Means and standard deviations of measured concentrations of the test material in the
stock solutions, as well as nominal test concentrations.

Description of, or reference to chemical and statistical procedures applied, description of
stock solution preparation including method validation and reagent blanks.

Percentage of parental and offspring daphnids that were immobilized, displayed any
abnormal behavior or appearance in the controls and in each treatment at each -
observation period, in tabular form.

The NOEC, LOEC and MATC values of all effects criteria used, and the level of certainty

applied to the statistical analyses. These calculations will be made using the nominal test
concentrations.

The 7, 14, 21-day ECS50 with 95 percent confidence limits. (Based on nominal
concentrations of the test material)

Reference to the location where the raw data are stored.

Deviations from the protocol not addressed in protocol amendments will be listed,
together with a discussion of the impact on the study and signed by the Study Director.

Good Laboratory Practice (GLP) compliance statement signed by the Study Director.

Dates of Quality Assurance Audits, signed by the QA Unit.

R

Rl SPECIAL PROVISIONS

GOOD LABORATORY PRACTICE STANDARDS (GLP): All test procedures, documentation,
records, and reports will comply with the U. S. Environmental Protection Agericy’s Good
Laboratory Practice Standards as promulgated under the Toxic Substances Control Act Part 192
(FEDERAL REGISTER, Part lll, 17 August, 1989) :

TEST MATERIAL DiSPOSAL: After 60 days of the issuance of the final test report, the test
material will be retumned to the Sponsor’s project officer, unless different arrangements are made.

TEST MATERIAL ARCHIVAL>» it will be the responsibility of the Sponsor to retain a reserve

sample of each batch of the test substance, as required by EPA GLP (US EPA, 1989) for studies
of greater than 4 weeks duration.

Springborn Laboratories Protocol #: 072292[TSCA 797.1330 DM-LCIKODAK - Page 10 of 26

Springborn Laboratories, Inc.




ES-92-043

279407C
Report No. 92-10-4473 Page 75 of 166
i
|
REFERENCES
APHA, AWWA, WPCF. 1989. Standard Methods for the Examination of Water and Wastewater.
17th Edition, Washington, DC. 2168 pp.
Mount, D.I. and W.A. Brungs. 1967. A simplified dosing apparatus for fish toxicity studies.
Water Research 1: 20-29.
US. EPA. 1975. Methods for Acute Toxicity Tests with Fish, Macroinvertebrates, and -
Amphibians. Ecological Research Series (EPA-660/3-75-009). 61 pp.
U.S. Environmental Protection Agency. 1985, 1987. Toxic Substances Control Act Test
Guidelines. Federal Register. Vol. §0, No. 188, September 27, 1985, amended, May,
1987. "§ 797.1330. Daphnid Chronic Toxicity Test."
Williams, D.A. 1971. A test for differences between treatment means when several dose levels
are compared with a zero dose control. Biometrics, 27: 103-117. s
Williams, D.A. 1972, A comparison of several dosz levels with a zero dose control.
Biometrics, 28: 519-531.
i
a0 |

o

*F,

-
.

Springbomn Laboratories Protocol #: 072292[TSCA 797.1330 DM-LC/KODAK Page 11 of 26

Springborn Laboratories, Inc.




ES-92-043
279407C

Report No. 92-10-4473 . Page 76 of 166

APPENDIX {

TESTING CONSENT ORDER, CROTONALDEHYDE
(DOCKET # OPTS 42108)

SECTION 797.1330 DAPHNID CHRONIC TOXICITY TEST
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Section 797.1330 Daphnid chronic toxicity test.

(a) Purpose. This guideline is intended for use in developing data on
the chronic toxicity of chemical substances end mixtures (“chemicals")
subject to environmental effects test regulations under the Toxic
Substances Control Act (TSCA) (Pub. L. 94-469, 90 Stat. 2003. 15 U.S.C.
2601 et seq.)- This guideline prescribes a chronic toxicity test in
vhich daphnids are exposed to a chemical in a reneval

fleu—throueh} system. The United States Environmental Protection
Agency will vse data frxom this test in assessing the hazard a chemical
may present to thz aguatic environment.

(b) Definivions. The definitions in section 3 of the Toxic Substsnces
Control Act (ISCA), and the definitions in Part 792 Good Laboratory
Practice Standards of this chapter apply to this test guidelinme. In
addition, the following definitions apply to this guideline: R

(1) "Brood stock™ means the animals vhich are cultured to produce test
organisms through reproduction.

(2) “Chronic toxicity test™ means a method used to determine the
concentration of a substance in water that produces an adverse effect on
a test organism over an extended pefriod of tife. In this test guideline,
mortality and reproduction {fand eptienalle —arm-th)} are the

criteria of toxicity. .

(3) "EC5q™ means that experimentally derived concentration of test
substance in dilution water that is calculated to affect 50 percent of a
test population during continuous exposure over a specified period of
time. In this guideline, the effect measured is immobilization. [ECsg
VALUE IS CALCULATED BY MEANS OF AN ANOVA APPLIED TO DATA ON YOUNG
PRODUCED. }

(4) “Ephippium® means a resting egg vhich develops under the carapace in
response to stress conditions in daphnids.

{££3 {(5)]} "Immobilization® means the lack of movement by daphnids
except for minor activity of the appendages.

{2 1(6)]) “Loading™ means the ratio of daphnid biomass (grams, wet
weight) to the volume (liters) of test solution in 2 test chamber at a
point in time or passing through the test chamber during a specific
interval. . .,

{££3 [(7)}} *MATC (Maximum Acceptable Toxicant Concentration)™ means
the maeximun concentration at which a chemical can be present and not be
toxic to the test organism.
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{£2) [(8)]} "Renewval system'" means the techmique in which test
organisms are penodxcally transferred to fresh test solution of the same
composition.

(c) Test procedures—-(l) Summary of the test. (i) Tect chasbers are
filled with appropriate volumes of {‘Msﬁm:u_at_;:: (TBE TESI
SOLUTIONS]. h—te d a

ii) The test is started within 30 minutes after the test substsnce has
been added and miformly distributed in the test chambers in the renewal
test {ser-aftes_theconcentraticoof test—substance insach tost-chacher
el the flov-throysh tors cupty 8.0 & he asza o3 ing
£2stla}. At the initiation of the test, daphnzds vhich have been
cultured or acclimated in accordance with the test design, are tandomly
placed into the test chambers. Daphnids in the test chambers are
observed periodically during the test, immobile adults and offspring
produced are counted and removed, and the findings are recorded.
Dissolved oxygen concentration, pH, texnpe;ature. { SEORYERL
tept_gebetance.} and other water quality parameters are measured at
specified intervals in selected test chambers. Data are collected during
the test to determine any significant differences (p <0.05) in
immobilization and reproduction as compared to the control.

(2) (Reserved)

(3) Range-finding test. (i) A range-finding test should be conducted to
establish test solution concentrations for the definitive test.

(ii) The daphnid-: should be exposed to a series of widely spaced
concentrations of the test substance (e.g., 1, 10, 100 mg/l), usually
under static conditions.

(iii) A minimum of five daphnids should be exposed to each concentration
of test substance for a2 period of time which allows estimation of
appropriate chronic test concentrations. No replicates are required and
nominal concentrations of the chemical are acceptable.

-
™
=

(&) Definitive test. (i) The purpose of the definitive test is to
determine concentration-response curves. ECgq values and effects of &
chemical on immobilization and reproduction during chronic exposure.

-
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(ii) A minimum of 20 daphnids per concentration shall be exposed to five
{ez—=moss)} concentrations of the chemical chosen in a geometric series
in which the ratio is between 1.5 and 2.0 (e.g., 2, &, 8, 16, 32,
64 mg/1). An equal number of daphnids shall be placed in two or more
replicates. The concentration ranges shall be selected to determine the
concentration-response curves, ECsy values and MATC. {solutions

L% ] neonteation—at—derionat "M
the—testy)

(iii) Every test shall include controls consisting of the same dilution
wvater, conditions, procedures and daphnids from the same population
(culture container), except that none of the chemical is added.

(iv) The test duration is 21 days. The test is unacceptable if:

(A) More than 20 percent of the control organisms appear to be
immobilized, stressed or disecased during the test.

(B) Each control daphnid 11vxng the full 21 days produces en average of
less than 60 young.

(C) Any ephippia are produced by control animals.

(v) The number of immobilized daphnids in each chamber shsll be recorded
on day 21 of the test. After offspring are produced, they shall be
counted and removed from the test chambers every 2 or 3 days. [WHENEVER
SUFFICIENT DOSE-RESPONSE DATA ARE GENERATED,] Concentration-response
curves, ECgg values and associated 95 percent confidence limits for
adult immobilization shall be determined for-dax [DAYS 7, 14 AND] 21. A
MATC shall be determined for the most sensitive test criteria measured
(number of adult animals immobilized, number of young per adult and
number of immobilized young per adult).

(vi) In addition to immobility, any abnormal behavior or appearance shall
also be repot <d.

(vii) Test organisms shall be impartially distributed among test chambers
in such a manner that test results shovw no significant bias from the
distributions. In addition, test chambers within the testing area shall
be positioned in & random manner a&s in a way in which appropriate
statistical analyses can be used to determine the variation due to

placement.

(5) (Reserved)

Lo
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(6) Analytical measurements—(i) Test cbemical. {Peionised-{OR-
-BIETIHLEDL [DILUENT])} water should be used in making stock solutions of
the test substance. Standard analytical methods should be used whenever
available in performing the snalyses. The analytical method used to
measure the amount of test substence in a sample shall be validated
before beginning the test by appropriate laboratory practices. An
analytical method is not acceptable if likely degradation products of the
test substance, such as hydrolysis and oxidation products, give positive
or negative interferences which cannot be systematically identified and
corrected mathematically.

{(ii) THE ANALYTICAL METEOD FOR THE TEST SUBSTANCE SHALL BE VALIDATED
PRIOR TO BEGINNING TBE TEST. A PROCEDURE SUCH AS USING KNOWN ADDITIONS
HAY BE USED. THIS INVOLVES ADDING KNOWN AMOUNTS OF TBE TEST SUBSTANCE TO

TO PREPARE THE STOCK SOLUTIONS]). THE NOMINAL CONCENTRATION{S} OF
THE TEST SUBSYANCE IN THESE SAMPLES SHOULD {EPaN [APPROXIMATE)} THE
CONCU'TRATION (-%MHMWE—

EuPcrA_xcx_,sn_u _xx.msm-pqu {oF IHE IESI SOLUTION] }.
VALIDATION OF IHE ANALYTICAL METHOD SEOULD BE PERFORMED ON AT LEAST TWO
SEPARATE DAYS PRIOR TO STARTING THE TEST.}

[(isi) {gusrzer 3¢

4SAIXEIE)  INADDITION 70 ANALYZING (SAMPLES OF TESE (THE STOCK]}
SOLUTION, AT LEAST ONE REAGENT BLANK, CONTAINING ALL REAGENTS USED,
SHOULD ALSO BE ANALYZED.] {[THE STOCK SOLUTION WILL BE ANALYZED FOR
THE TEST ARTICLE AT LEASY ONCE EVERY SEVEN DAYS.]}

{L!:-.\ FILTIINC sun anrte BOLPERS-USED FOR

‘OR-PETERMINING THE -HISEOIVED-
EESE-SURSTANGE CONGONTRATIONSSHOULD-35-RREVASRED-ULTHSIVERAL VOLIMES OF
DISTILLFP-ATER-OR ‘ e Al—RINSE WITH.TF
m-ax_ 2

610 nE- R
} = r 3 2. =
FEE1LTIATN 1-1’1*“ 30 \-Y\mrrc —AFISR-IT-IE mvt%%}

Li2X (LA [(iv)]}) - Numerical. The nunber of immobilized adults,
to:‘l of fspring per adult and immobilized offspring per adult shall-be
counted during each test. Appropriate statistical analyses should
provide a2 goodness-of-fit determination for the adult -inmobilization
conceniration-response curves calculated on day 21. A 21l-day ECsg.
baseé on adult immobilization and corresponding 95 percent confidence
intervais, shall also be calculated.
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Appropriate statistical tests (e.g., analysis of variance, mean
separation test) should be used to test for significant chemical effects
on chronic test criteria (cumulative number of immobilirzed adults,
cumulative number of offspring per adult and cumulative number of
immobilized offepring per adult) on day 21. An MATC shall be calculated
using these chronic test criteria.

(d) Test conditions—(1) Test species—(1) Selection (A) The cladocerans,
Daphnis magna er—P.—buleyy are [IS] the species to be used in thic test.

{Either gpocing-—can be utilised For tactine of s partioulaer

<hesical.} The species identity of the test organisms should be
verified using appropriate systematic keys.

o g

(B) First instar daphnids, <2& hours old, are to be used to start the
test.

{ii) Acquisition. (A) Daphnids to be used in chronic toxicity tests

should be cultured at the test facility. Records should be kept

regarding the source of the initial stock and culturing techmiques. All

organisms used for a particular test shall have originated from the same

culture population. [DAPHNID COLONY RECORDS WILL BE USED AS '
DOCUMENTATION OF COLONY ROBUSTNESS:) -

-

(B) Daphnids shall not be used for a test if:
{1) Cultures contain ephippia.
(2) Adults in the cultures do not produce young before day 12.

(3) More than 20 percent of the culture stock die in the 2 days preceding
the test.

(4) Adults in the culture do mot produce an average of at least 3 'young
per adult per™ay over the 7-day period prior to the test.

(s) Daphnid; have been used in any portion of a previous test either in a
treatment 6r in a control. :

1y .,

(iii) Feeding. (A) During the test the daphnids shall be fed the same
diet and with the same frequency as that used for culturing and
acclimation. All treatments and control(s) éhall receive, ac near as .
reasonzbly. possible, the same ration of food on a per-animal basis.

(B) The food conéentration depends on the type used. Food concentrations

should be sufficient to support normal growth and development and to
allov for asexual,‘('parthenogenic) reproduction. .
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For automatic feeding devices, a suggested rate is 5 to 7 mg food {either
solids or algal cells, dry weight) per liter dilution water or test
solution., For manual once-a-day feeding, a suggested rate is 15 mg food
(dry weight) per liter dilution water or test solutiom.

(iv) loading. The number of test organisms placed in a test chamber
shall not affect test results. loading shall mot exceed 40 daphnids per
liter in the reneval system. {In—the-flou-th h-tect—toadine-Limite

211 pry.donondine od the flowe o ) Loading
shall pot cause the gissolved oxygen concentr tion to fall below the
recommended level.

(v) Care and handling of test organisms. (A) Daphnids should be cultured o
in dilution vater under similar environmental conditions to those used in
the test. A variety of foods have been demonstrated to be adequate for
daphnid culture. They include algae, yeasts and a variety of mixtures.

a
-

{B) Organisms should be handled as 1little as possible. When handling is
necessary it should be done as gently, carefully ‘and quickly as
possible. During culturing end acclimation, daphnide.should be observed
carefully for ephippia and other signs of stress, physical damage and
mortality. Dead and abnormal individuals shall be discarded. Organisms
that touch dry surfaces or are dropped or injured during handling should
be discarded.

-

(C) Smooth glass tubes (I.D. greater than 5 mm) equipped with a rubber
buldb can be used for transferring daphnids with minimal culture media
carry-over.

"(D) Care should be exercised to introduce the daphnids below the surface
of any solution so as not to trap air under the carapace.

(vi) Aceclimation. (A) Brood daphnids shall be maintained in 100 percent
dilution water at the test temperature for at least 48 hours prior to the
start og sthe test. This is easily accomplished by culturing them in the
dilution water at the test temperature. During acclimation, daphnids
shall be fed the same food as will be used for the definitive test.

(B) During culturing and acclimation to the dilution water, daphnidc
should de mainteined in facilitfes with background colors and light
intensities similar to those of the testing srea.

(2) Facilities—(i) General. (A) Facilitiec needed to perform this test
include:

(1) Containers for culturing and acclimating daphnids.

3,
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(2) A mechanism for controlling and maintaining the water temperature
during the culturing, scclimation and test periods.

(3) Apparatus for straining particulate matter, removing gas bubbles, or
aerating the water vhen water supplies contain particulate matter, gas
bubbles, or insufficient dissolved oxygen, respectively.

(4) An apparatus for providing a 16-hour light and 8-hour dark
photoperiod with a 15~ to 30-minute transition period.

(5) An apparatus to introduce food if continuous or intermittent feeding
is used.

(B) Facilities should be well ventilated and free of fumes and other
disturbances that may affect the test organisms.

(ii) Test chambers. (A) Materials and equipment that contact test”

solutions should be chosen to minimize sorption of test chemicals from

the dilution water and should not contain substances that can be leached

into aqueous solution in quantities that can affect test results. by -
.

(B) For reneval tests, daphnids can bewronveniently exposed to the test

solution in 250 ml beakers or other suitable containers.

e snlece ctosl or a.,v.... socess Bsttome
et —ssnsainare oha 11 \- suroandod {n tha ’""JLEEhEE in . - pBNAr

=1 (CS)} Test chambers shall be Jsesely. covered to reduce the loss
of test solution or dilution vater due to evaporation and to minimize the
entry df dust or other particulates into the solutions.

(iii) Test substance delivery s(ystem. {£aIn-the-flou-throuth

Legr ) = 2on

goeopreicnsl ditutoze, (motecies—punp gystoms—or—other—
suitable evpteme chould bo ucod to dolivike the tect gubstoncoto tho togt
ehazere)
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The-peperal-aperatiss of tha tact ¢

eﬁ:&& {(A)]} For the t:neval test, test mbstance dilution water
shall be completely replaced {ai—leact-once swers 2 dava (DAILY]).

(iv) Dilution water. (A) Surface or ground water, reconstituted water,
or dechlorinated tap water are acceptable as dilution water if daphnids
will gurvive in {t for the duration of the culturing, scclimation, and
testing periods without showing signs of stress. The quality of the
dilution water should be constant end should meet the following
specifications:

Substance d Maximum Concentration

Particulate matter 20 ng/l.
Total organic carbon or -2 [3) =mg/1.

Chemical oxygen demand . 5 mg/l.- )
Un-jonized ammonia 20 pg/l. :
Residual chlorine <3 {10} pg/1.

Total organophosphorus pesticides i 50 ngl/l.
Total organochlorine pesticides plus
polychlorinated biphenyis (PCBs). 50 ng/l.
or organic chlorine 25 ngl/l.

(B) The water guality characteristics 1isted above thall be measured at
least twice a year or when it is suspected that these characteristics may
have changed significantly. If dechlorinated tap water f¢ used, dailw.
chlorine analysis shall be performed [AT EACH RENEWAL}. [FOR IHE
ANALYTICAL REQUIREMENIS OF YBRE DILUENT WATER, THE ATTACEED AGGREGATE
HISTORICAL DATA SUMMARY WILL BE SUBSTITUTED. THE MEASURED RESIDUAL
CHLORINE-BHOULD BE LESS THAN 0.01 mg/L.]

(c) 1f, the diluent vater is from a groumd or mfuce water source,
conductiv:.ty and total organic carbon (TOC) or chemical oxygen demand
(COD) should be measured. Reconstituted water can be made by adding
specific amounts of reagent-grade chemicals to deionized or distilled
vater. Glass distilled or carbon filtered deionized water with a
conductivity of less than 1 microohm/cm is scceptable as the diluent for
making reconstituted water.

-
-
-
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(M—Mﬁv—ﬁﬂm:%is -not—soluble in vater an-aporopriate.

(v) Cleaning of test system. All test equipment and test chambers shall
be cleaned before cach use follovwing standard laboratory procedures.
Cleaning of test chambers may be necessary during the testing period.

(3) Test parameters. (3) Environmental conditions of the water contained
in test chambers ghould be maintained as specified iu this paragraph:

(A) The test temperature shall be 20°C. Excurcions from the test
temperature shall be no greater than = Z'Q.A

(B) Digsolved oxygen concentration between 60 and 105 percent
saturation. Aeration, if needed to achieve this level, shall be done
before the addition of the test substance. All treatment and control
chambers shall be given the same acration treatment.

(C) Photoperiod of 16-hours light and 8-hours darkness {[WITH A
20-MINUTE TRANSITION PERIOD BEIWEEN LIGHT AND PARK PBASES]}.

(ii) additional measurements include:

d—'

(A) The concentration of the test substance in the {cha=bore [STOCK "L

SOLUTION]} sball be measured during thg test {[AT THE SIART OF IEE
EXPOSURE AND ‘AT LEAST ONCE EVERY SEVEN DAYS me]}.

{£e¥ {(B)]) The dissolved oxygen concentration, temperature and pH
shall be measured at the beginning of the, test and on days 7, 14, and 21
in at least two chambers of the high, middle, lov, and control test

concenttauons .

(e) Reporting. The sponsor shall submit to the U.S. Eanvironmental
Proteciion Agency all data developed by the test that are suggestive or
predictive of ‘chronic toxicity and all associated toxicologic
caznifestations.
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In addition to the reporting requirements prescribed in the

Part 792—Good Laboratory Practice Standards of thic chapter the
reporting of test data ghall include the following:

(1) The name of the test, sponsor, testing laboratory, study director,
principal investigator, and dates of testing.

(2) A detailed description of the test substance including its source,
lot number, composition (identity and concentration of major ingrediemnts
and major impurities)," known physical and chemical properties, and any
‘carriers or other additives used and their concentrationms.

(3) The source of the dilution water, ite chemical characteristics
(e.g., conductivity, hardness, pB), and & description of any pretreatment. <

(L) Detailed information about the daphnids used as brood stock,
including the scientific name end method of verification, sge, source,
treatments, feeding history, scclimation procedures, and culture
methods. The age of the daphnids used in the test shall be reported.
{DAPERID COLONY RECORDS WILL BE USED AS DOCUMENTATION OF COLONY
ROBUSINESS.) -

&
(5) A description of the test chambers, the volume of solution in the
chambers, the way the test was begun (e.g., conditivnmg, test substance ’
adc¢itions), the number of test organisms per test chamber, the ber of - :
replicates per treatment, the lighting/ithe reneval process and schedule

for the r"neval .chronic test, (MWW

A LX)

-&%} and the method of feedmg (manual or cont:.nuous) and
type of food.

(6) The concentration of the tect substance in { o

toet chazbers ot timeg.
desicnsted £oo congisa) gnd flow-throysh teste. [TEE STOCK SOLUTION]}.

~

(7) The number and percentage of organisms that ghow-eny adverse effect
in each tc;t chanber at each observation period.

K
(8) The cumulative adult and offspring immobilization values and the
progeny, produced at designated observation times, the time (days) to
first brood end the number of offepring per adult in the control
replicates and in each treatment replicate.
(9) All chemical enalyses of i test substance
contentrations, including wethods, method validations and reagent
blanks: [FOR THE ANALYTICAL REQUIREMENIS OF THE DILUENT WATER, THE
ATTACHED AGGREGATE HISTORICAL DATA SUIMMARY WILL BE SUBSTITUIED. LINITS
OF DEITECTION SHALL BE INCLUDED.]

v‘q_
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(10) The data records of the culture, acclimation, and test temperatures.

(11) Any devistion from this test guideline, and enything wnusual about
the test, (e.g., dilution failure, temperature fluctuations).

(12) The MATC to be reported is calculated as a geometric mean betveen
the lowest {moacured. [NOMINAL]} test substance concentration that had

a significant (p <0.05) effect and the highest {meazured [NOMINAL)}
test sudstance concentration that-had no significant (p <0.05) effect
on day 21 of the test.. The most sensitive of the test criteria (number
of adult animals immobilized, the number of young per female and the
number of immobilized young per female) is used to calculate the MATIC.
The criterion selected for MATC computation is the one which exhibits an
effect (a2 statistically significant difference betveen treatment and
control groups: p <0.05) at the lowest test substance concentration
for the shortest period of exposure. Appropriate statistical tests
(analysis of variance, mean separation test) shall be used to test for
significant test substance effects. The statistical tests employed and
the results of these tests shall be reported.
(13) Concentration-response curves utilizing the 3

[NOMINAL]} test substance concentration{[S}} shall be fitted to

cumulative adult immobilization data at 21 days. A statistical test of

goodness—of~fit shall be performed and the results reported. s
(14) An EC5g value based on adult immobilization with corresponding

95 percent confidence limits when sufficient data are present for

day 21. These calculations should be made using the

{NONINAL}} concentration{[S]} of the test substance.

(6232Q)
0650
4821e
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APPENDIX 1t

HISTORICAL DILUTION WATER ANALYSIS

u ot

1 2R

'lJ .

Y,
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GFT Grab Water Sample*

Sample Range: 3/29/89 - 1/16/92

Pesticide Screen &It Results Recelved (Range) Maximum Limit of Quantitation

Apha BHC < 001- <0029t 002
Beta BHC < 002-061 pot (34
Gamma BHC - Lindane <002 - 0.01 ggL
< 001- <0020
<00t- <00 aol
<001 . < 002 gt
<001 - < 2 vt
< 001 - < 002 ol
< 001- < 0020t
< 00t- <002 pot
< 001- <002 pot.
<0801-< 00201
<005-<02ppt
<008 - < 0 pol
< 001- <00 pot
<001- <002 pot
<005-<01ggl
<01-<2pot
<02-<2 gt
< 001- <002 gt
<0R-<005xot
<005-<0Ipgt
<01-< 0501
<002-<0iggt
<005-<0iggt
<005-<02pot
<001 -<002x9t
<001 - <002 gt
<003-<0ipgot

¥ 32 RN

?

g,
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GFT Grab Water Sample*

Sample Range: 3/2/89 - 1/16/92
Madmum Limit of Quantitation

Results Recelved (Range)

ICP Metals, Screen Hl
atached

< 0.0005 mgL
< 005 mgll
< 0.05 mgL
< 0,005 - < 0.05 moL
< 0impt
<01-<02mol
<005 mgt
<01-<02mol
< 0.005 - 0.005 mpL
< 0.005 - < 0.05 mpt.
23- 87 mgl
< 0.05 mpt.
< 0.05 mgL
< 0.02 - < 0.05 mpft
< 00501 mt
< 0.05 mpt.
<05 mot,
11-21mgt
< 001 - 0.03 mgL
<01 mpl
< 004 - < 005 mgL.
85-12mpL
42-< 5. ml
< 001- < 0.05mol
St-128mght
< 005 mol
PRl < 005 mpt.
< 005 mot

3

;
< 002 - < 0.05 mpL

%

* Analyzed by Lancaster Labacatories, e,
¢ For H/30/90 sample, the quantiation Sk wat increased due 10 natire of sample matrix

K3
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Springborn Laboratories, Inc.
‘(Envtronmenhl Sclences Division
790 Main Street ® Wareham, Massachusetts 02571 o (508) 295-2550 ¢ Telex 4436041 @ Facsimile (508) 295-8107

PROTOCOL AMENDMENT
AMENDMENT #: 1
DATE: 20 August 1992

PROTOCOL TITLE: "Protocol for Conducting a Flow-Through Life-Cycle Toxicity Test with
Daphnia magna Following TSCA Test Standard No. 797-1330."

SPECIES: Daphnia magna

STUDY SPONSOR: Eastman Kodak Company

TEST MATERIAL:  Crotonaldehyde

SLI STUDY NO: 1852.0692.6103.130

AMENDMENT(S):  The protocol states that the test material stock solutions are prepared in
dilution water without the use of a solvent (carrier). During this study e
the test material stock soluuons are prepared in ASTM Type Il water n GRS

(purified using a Nanopure® system) due to increased stab.‘lity in this
type of water,

Approval Signatures: O«T‘e:\g p Zo lqjolsf' ﬁ?Z

Arthur E. Putt Date
SU Study Director

MMW frlfu /22

Sponsor Study Monitor
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Sprlngborn Laboratodes. Inc.

Envi 1 Divist

790 Main Street « Wareham, Massachusetts 02571 ¢ (508) 295-2550 e Telex 4436041 ¢ Facsimile (508) 295-8107

PROTOCOL AMENDMENT

AMENDMENT #: 2
DATE: 24 September 1992

PROTOCOL TITLE: *Protocol for Conducting a Flow-Through Life-Cycle Toxicity Test with
Daphnia magna Following TSCA Test Standard No, 797-1330."

SPECIES: - Daphnia magna

STUDY SPONSOR: Eastman Kodak Company

TEST MATERIAL:  Crotonaldehyde

SLI STUDY NO: 1852.0692.6103.130

AMENDMENT(S): The protocol states that the duration of the study is 21 days. During
this study the length of testing will be extended to 28 days. The dura-
tion of the exposure period was exiended to obtain additional informa-

tion and to establish effects &f chronic exposure to Crotonaldehyde on
the survival and reproduction of Daphnia magna.

Approval Signatures: O«‘n"\ 8@“‘ VA o Sqo/tnbd/ Ay

Arthur E. Putt Date
SU Study Director

SN (S Outiber 1922

Joseph W. Gorsuch Date
Sponsor Study Monitor

-
-
-
=
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Springborn Laboratories, Inc.
Environmental Sciences Division
790 Main Street ® Wareham, Massachusetts 02571 ¢ (508) 295-2550 e Telex 4436041 o Facsimile (508) 295-8107

PROTOCOL AMENDMENT

AMENDMENT #: 3
DATE: 28 October 1992

PROTOCOL TITLE: "Protocol for Conducting a Flow-Through Life-Cycle Toxicity Test with
Daphnia magna Following TSCA Test Standard No. 797-1330."

SPECIES: Daphnia magna

STUDY SPONSOR: Eastman Kodak Company

TEST MATERIAL:  Crotonaldehyde

SLUI STUDY NO: 1852.0692.6103.130

AMENDMENT(S): The cover page of the protocot identifies the nominal test concentra-
tions as 1.5, 0.75, 0.38, 0.19 and 0.094 mg A.L/L. Following the initia-
tion of the study, sponsor supplied information revising the percent -
active ingredient from 92.7% to 83.8% as Crotonaldehyde (CAS# 4170-

30-3; Lot# 7-92). As a result of this change, the revised nominal test
centrations for this are 1.5, 0.76, 0.38, 0.19, 0.095 mg A.L/L.

Approval Signatures: .. C- mﬁeﬁz
Arthur E. Putt Date
™ SU Study Director

Ve bttt ilislar

Joseph W. Gorsuch Date
Sponsor Study Monitor S
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APPENDIX 4 - FOOD AND DILUTION WATER ANALYSES
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Ankistrodesmus Suspension Grab Liquid Sample*

. Date Submitted:4/29/92 Date Reported: 5/11/92

Pesticide Screen Lil:lli Result As Received Limit of Quantitation

{| Alpha BHC < 0.01 pg!l 0.01
Beta BHC < 0.01 ggit 0.01
Gamma BHC - Lindane < 0.01 gl 0.01
Delta BHC < 0.01 ug 0.01
Heptachlor < 0.01 pught 0.01
Aldrin < 0.01 ugl 001
Heptachlor Epoxide < 0.01 g/ 0.01

_DDE < 0.01 pgh 0.01
bbD < 0.01 pugh 0.01
DDt < 0.01 pght
HCB < 001 pgh 0o =
Mirex < 0.01 ugh
Methoxychlor < 0.05 pgh
Dieldrin < 0.01 pgh
Endrin < 001 ught
Telodrin < 0.01 ugt
Chlordane < 0.05 pgh
Toxaphene <1 pgl
PCB's < 1. ugh
Ronnel < 001 ugh
Ethion < 0.02 ugh
Trithion < 0.05 ugh
Diazinon < 0.1 ugh
Metty! Parathion T < 0.02 gt
Ethy! Parathion < 0.02 ugh
Malathion ‘ < 0.05 pgh
Endosulfan | < 001 ugh
Endosulfan ¥ < 001 pgh
Endosutfan Sulfate < 0.03 ugh
* Analyze8 by Lancaster Laboratories, .

Springborn Laboratories, Inc.
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Ankistrodesmus Suspension Grab Liquid Sample*

Date Submitted:4/29/92 Date Reported: 5/11/92

Analysis Result As Received Limit of Quantitation

Pesticide Screen LK attached
Arsenic < 0.1 mgn
Cadmium < 0.005 mg/l
Lead < 0.05 mgh
Mercury 0.0004 mgh
* Analyzed by Lancaster Laboratories, Inc.

Springborn Laboratories, inc.
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Lot #031891 A1 Selco Food Sample*

¢ . Date Submitted:5/22/91 Date Reported: 6/7/91

Pesticide Screen LIl Result As Received Limit of Quantitation

Aipha BHC < 0.01 mg/kg 0.01
Beta BHC < 001 mgkg 0.01
Gamma BHC - Lindane < 0.01 mgkg 0.01
Deta BHC < 0.01 mgkg 0.01
Heptachlor < 0.01 mgkg 0.01
Aldrin < 0.01 mgkg 0.01
Heptachlor Epoxide < 0.01 mg/kg 0.01
DDE < 0.01 mgkg . 0.01
DOD < 0.01 mgkg 0.1
) < 0.01 mgkg 0.01
< 001 mgkg 001 °
< 0.01 mgkg 0.01
< 0.05 mg/kg 0.05
< 0.01 mgkg 0.0t
< 0.01 mg/kg 0.01
< 0.01 mgkg 0.01
< 0.05 mgfkg 0.05
< 0.1 mgkg 0.1
< 0.2 mg/kg 0.2
Ronnel f < 001 mgkg 001

< 0.02 mg/kg
Trithion < 0.05 mg/kg
Diazinon f < 0.1 mghg
Methy! Parathion & < 0.02 mg/kg
Etty! Parathion ) < 0.02 mgkg
Malathion ' < 005 mgkg
]| Endosuifant < 0.01 mgkg
“ Endosutfan I < 0.01 mgkg
|l Endosuifan Suate f < 0.3 mykg
n * Analyzed by Lancaster Laboratories, Inc.

Springborn Laboratories, Inc.
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Lot #031891 A1 Selco Food Sample*

Date Submitted:5/22/91 Date Reported: 6/7/91

Analysis

Result As Received

Limit of Quantitation

Pesticide Screen §Ji;;

attached

Arsenic

< 0.1 ppm

Cadmium

< 0.2 ppm

Lead

< 0.2 ppm

Mercury

< 0.02 ppm

* Analyzed by Lancaster Laboratories, inc.

Springborn Laboratories, Inc.
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Zeigler Brothers, Inc. Salmon Starter™

. . Date Submitted:12/13/90 Date Reported: 1/10/91

Pesticide Screen i}l Result As Received Limit of Quantitation

Alpha BHC < 0.01 mghkg 0.01
Beta BHC < 0.01 mg/kg 0.01
Gamma BHC - Lindane < 0.01 mgkg
Delta BHC < 0.01 mgkg
Heptachlor < 0.01 mgkg
Aldrin < 0.01 mgkg
Heptachlor Epoxide < 0.01 mg/kg
DDE < 0.01 mgkg
Dob < 0.01 mgkg
DDT < 0.01 mgkg
HCB < 0.01 mgkg
< 0.01 mg/kg
< 0.05 mg/kg
Dieldrin 0.04 mg/kg

Endrin < 0.01 mg/kg
Telodrin < 0.01 mghkg
Chiordane < 0.05 mgikg
Toxaphene < 0.1 mgkg
PCB's < 02 mgkg
Ronnel < 0.01 mg/kg
Ethion < 0.02 mg/kg
Trithion < 0.05 mg/kg
Diazinon < 0.1 mg/kg
Metiyl Parathion < 0.02 mg/kg
Ethyl Parathion ' < 0.02 mgfkg
Malathion ) < 0.2 mgkg
Endosulfan | <0.01 mg/kg
Endosutfan i <0.01 mgkg
Endosulfan Suifate < 0.03 mg/kg
* Analyzed by Lancaster L aboratories, Inc.

Springborn Laboratories, Inc.
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Zeigler Brothers Inc. Salmon Starter*

Date Submitted:12/13/90 Date Reported: 1/10/91

Analysis

Result As Received

Limit of Quantitation

Pesticide Screen L8

attached

Arsenic

05 ppm

Cadmium

0.15 ppm

Lead

0.5 ppm

Mercury

0.03 ppm

Selenium (fluorometric)

1.1 ppm

* Analyzed by Lancaster Laboratories, Inc.

Springborn Laboratories, Inc.
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GFT Grab Water Sample*

Date Collected:6/23/92 Date Reported: 7/9/92

Analysis Result As Received Limit of Quantitation

| Pesticide screen LIH attached
“ Mercury < 0.0002 mg/
Arsenic < 0.05 mght
Selenium < 0.05 mg/
Boron < 0.05 mgh
Thallium < 0.1 mgl
Aluminum < 0.2 mgt
Antimony . < 0.05 mgh
Barium < 0.2 mght
Berylhium < 0.005 mg/l
Cadmium < 0.005 mght
Calcium 7.4 mg
Chromium < 0.05 mgh
Cobaltt < 0.05 mght
Copper < 0.02 mgh
¥on < 0.1 mgh
< 0.05 mgh
. 22mgl
< 0.01 mgh
< 0.1 mgh
< 0.04 mgh
1.0 mg/l
< 0.01 mgh
13.3 mgt
< 0.05 mg
< 0.05 mg
< 0.02 mgi

Springborn Laboratories, Inc.
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GFT Grab Water Sample*
. Date Collected:6/23/92 Date reported; 7/9/92
Analysis Result As Received Limit of Quantitation
Alpha BHC < 0.01 ugh .01
Beta BHC < 0.01 ught 0.01
Gamma BHC - Lindane < 001 pgh 0.0t
Delta BBC < 0.01 ug) 0.01
Heptachlor < 0.01 ugh 0.01
Aldrin < 0.01 ugh 0.01
Heptachior Epoxide < 0.0 ugh 0.01
DDE < 0.01 ugh 0.01
DD < 0.01 pgh 0013
DDT < 001 ugh 001~
HCB < 0.0t pgh 0.01
Mirex < 0.01 pgn 0.01
Methoxychior < 0.05 ugh 0.05
Dieldrin < 0.01 g 0.01
Endrin < 001 ugh 0.01 \
Telodrin < 0.01 g5t 6.0t
Chiordans < 0.05 ugh 0.05
Toxaphene < 1. ugl 1
PCB's < 1. ugh 1.
Ronnel < 0.01 g 0.01
Ethion < 0.02 ugh 0.02
Trithion < 0.05 pgh 005
Diazinon P2l < 01 pgh 04
Methy! Parathion . < 0.02 pgh 0.02
Ethy! Parathion ) < 0.02 ugh 002 :
Malathion < 0.05 ug/ 005 >
Endosulfan | < 0.01 ugh 0.01
Endosulfan I < 001 pgh 0.01
Endosuifan Sufate < 003 goh 003
“ * Analyzed by Lancaster Laboratories, lnc. .

Springborn-Laboratories, Inc. -
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APPENDIX 5 - ANALYTICAL METHODOLOGY
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SUMMARY

The analytical procedure for crotonaldehyde consisted of derivatization and extraction
follqwed‘by gas chromatography of the extract. Test and control solutions containing
crotonaldehyde were derivatized with 0-(2,3,4,5,6-pentafluoro-benzyl) hydroxamine HCI and
sodium thiosulfate. Samples were then extracted once with hexane and an aliquot of the
extract was analyzed on a gas chromatograph fitted with an electron capture detector (GC-
ECD).

The analytical method was validated twice on separate days using diluent (fortified to
a hardness of 160 - 180 mg/L. as CaCO,) water samples fortified with crotonaldehyde at a
concentration of 20.20 mg/mL. Samples were diluted as necessary prior to derivatization and
extraction so that the final concentration in the extract would fall within the ra?ige of 1-10
mg/L. Recoveries of crotonaldehyde from the validation test samples averaged 88.5 + 5.8%,
with a limit of quantitation (LOQ) of 2.71 x 10* mg/mL. The mean recovery (standard
deviation) was used to define limits for acceptance of Quality Control sample performance
during ecotoxicology studies performed with crotenaldehyde. This range is established’as
three standard deviations from the mean recovery obtained during this method validation for
crotonaldehyde, and was defined as 71.2 to 106%.

EXPERIMENTAL
Equipment &

$

R

1. Instrument: Hewlett Packard Gas Chromatograph Model 5890
equipped with a Hewlett Packard Mg‘del 7673A
autosampler, Hewlett Packard Model Ni-63 electron
capture detector and Hewlett Packard Model 3396A
integrator.

2. Balance: SP 182, four place analytical balance, + 0.1 mg

3. Laboratory glassWare: syringes, volumetric pipets, volumetric flasks,
graduated cylinders, test tubes, GC vials, and amber

serum bottles.

Springborn Laboratories, inc.
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Reagents
1. Hexane: reagent grade, Burdick & Jackson
2 Sodium sulfate: anhydrous
3. 0-(2,3,4,5,6-pentafluoro-benzyl) hydroxyamine HCI:  Aldrich, 99+%, Lot #
03014MY
4. Sodium thiosulfate: Aldrich, 99+%, Lot # 04901JY

Test Material
Crotonaldehyde, Lot # 7-92, was received from Eastman Kodak Company, Rochester,
New York on 23 July 1992 and was identified by the Sponsor to contain 93.8% active
ingredient. 2
Instrumental Conditions
The gas chromatographic analysis was performed utilizing the following instrumental
conditions:
Column: DB-5, 30 m (length) x 0.319 mm I1.D.
Gas flows: Carrier gas - Helium, 3.33 mL/min.
Make-up gas - Helium, 81.5 mU/min.
Temperatures: injector - 230 °C
#™"Column - 100 to 250 °C ramp, 10 °C/minute,
¢t  Detector - 300 °C
Injection Volume: 1 uL
Attenuation: .
:‘l'hreshold: 9
Peak Width: 0:64 minutes
Retention Time:  crotonaldehyde =~ 6.8 min.

Springborn Laboratories, Inc.
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PROCEDURES
Preparation of Stock Solutions for the Analytical Standards

A'new stock solution of crotonaldehyde was prepared on each of the two days the
anélytical method was validated. Solutions were prepared by weighing 0.1081 g (1st
validation) and 0.1083 (2nd. validation) of the test material, which corresponded to
approximately 0.100 g of active ingredient, into 100-mL volumetric flasks and diluting to
volume with NANOpure® water. These stock solutions (1.01 mg/mL and 1.02 mg/mL) were

used in the preparation of the analytical standards.

A new solution of the derivatizing reagent, 0-(2,3,4,5,6-pentafluoro-benzyl)
hydroxamine HCI, was prepared on each of the two days the analytical method was validated.
Solutions were prepared by weighing 0.1015 g (1st validation) and 0.1016 g (2n§ validation)
of the derivatizing reagent into 100-mL volumetric flasks and diluting with NANOpure® water.
The final concentration of the derivatizing reagent was 1.00 mg/mL.

Sample Fortification £ ’

Method validation/recovery samples were prepared on two occasions by weighing
2.1582 and 2.1580 g (2.02 gram as active ingredient) into 100 mL volumetric flasks and
diluting to volume with ASTM Type Il (NANOpure®) water. Triplicate aliquots (0.500 mL) were
removed from these primary solutions (20.20 mg/mL) and diluted 4000X with diluent water
(fortified to a hardness gf”i‘GO - 180 mg/L as CaCO;). An additional six diluent water samples

were left unfortified and undiluted to be utilized as control samples.

Sampling Techniques

éampling procedures typically include syphoning (using silicone tubing) from the
midpoint of the test containes.(i.e., glass volumetric flasks, centrifuge tubes, or aquaria) into
graduated cylinders for volumes greater than 100 mL, and pipetting (using volumetric pipets)
from the midpoint of the test container for sample volumes less than or equal to 100 mL.
Deviations from these practices, if any, are identified in the study report.

Springborn Laboratories, Inc.
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Derivatization and Extraction

To prepare the control solutions (reagent blanks), 1 mL of 0-(2,3,4,5,6-pentafluoro-
benzyl) hydroxyamine HCI was mixing in a test tube with 200 pL of 0.10 M sodium thiosulfate.
After mixing, 10 mL of NANOpure® water were added and this mixture was allowed to stand
at ambient temperature for 2 hours. In a similar manner, test samples were prepared by
mixing 1 mL of 0-(2,3,4,5,6-pentafluoro-benzyl) hydroxyamine HCl in a test tube with 200 uL
of 0.10 M sodium thiosulfate. After mixing the derivatizing solution, 10 mL of each fortified
sample were added to the derivitization mixture and allowed to stand at ambient temperature

for two hours.

All samples (control and fortified) were then extracted by adding 1 - 3 drops of
concentrated sulfuric acid to each test tube and mixed. A volume of 2 mL of rf‘exane was
added and the contents again shaken for 30 seconds. After allowing the test tube to stand
for 156 minutes, the hexane was decanted from the aqueous solution and dried with sodium
sulfate to remove any residual water. The sample was then transferred into a GC vial for

E4

analysis by gas chromatography (GC) using electyon capture detection (ECD).

ANALYSIS
Preparation of Standards

A new set of standard solutions was prepared on each of the two days the analytical
method was validated. #tie concentrations of crotonaldehyde in the standards were 10.1,
5.10, 2.53 and 1.01 mé/L (1st day) and 10.2, 5.10, 2,55, and 1.02 mg/L (2nd day). The
standards were derivatized and extracted in the same manner as the samples. Injection of
the samples and standards onto the chromatographic system was performed by p:ogrammed
injection. Two complete sets of standards were analyzed with each sample set, one prior to

the samples and one immediately following the samples.

CALCULATIONS
The following equations were used to calculate the measured concentrations of

crotonaldehyde:

Springborn Laboratories, Inc.
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(signal-b) - pc

m

DC x DF = A

summation of the two peak signals (heights) from chromatogram
y-intercept from regression analysis

slope from regression analysis

detected concentration (mg/L) in the extract on GC

dilution factor (final volume of the extract divided by the original aqueous

volume extracted)

-

analytical result {(mg/L), concentration in the original aqueous sﬁmple

The limit of quantitation (LOQ) was calculated using the following equation:

((0.5 x A -b) = LOQuer
m

LOQuer X DFgq = LOQ

The meﬁaﬁ“signal response of the low concentration standard (two injections)
The minimum detected level on the instrument (extract) .

The dilution factor of the control samples (smallest dilution fact__ér used) =
1

The minimum quantifiable level reported for samples regression analysis or

point to point. calibration (fimit of quantitation)

RESULTS AND DISCUSSION
The mean recovery of crotonaldehyde in diluent water (fortified to a hardness of 160 .

- 180 mg/L as CaCO;) was 88.5 + 5.8%, for samples with a nominal concentration of

Springborn Laboratories, Inc.
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20.20 mg/mL. The limit of quantitation for this method validation was 2.71 x 10* mg/mL. The
LOQ may vary somewhat during subsequent analyses (ecotoxicology testing programs) since
it is dependent upon the linear regression of the standards and the peak response (heights)
of the low standards. These parameters, while relatively constant, do deviate somewhat and
produce small variations in the LOQ. Recovery results from this method validation were used
to evaluate Quality Control samples prepared during subsequent ecotoxicology studies
involving crotonaldehyde. Quality Control sample recovery expectations were three standard

deviations from the mean recoveries obtained in method validation, 71.2 to 106%.

Analytical results for the recovery of crotonaldehyde from diluent water are presented
in Table 1A. A representative chromatogram showing the analysis of -derivatized
crotonaldehyde in one of the standards is shown in Figure 1A. A representativé’ chromato-
gram showing the analysis of derivatized crotonaldehyde from one of the fortified diluent
water samples is shown in Figure 2A. The analysis of control water is presented in Figure
3A. A typical linear regression analysis for derivatized crotonaldehyde is presented in

?

Figure 4A. .y

b

Springborn Laboratories, Inc.
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Table 1A. Analytical results for the recovery of crotonaldehyde from
diluent water (fortified to a hardness of 160 - 180 mg/L
as CaCo,).

t

Fortified Volume Recovered Percent
Concentration Extracted Concentration Recovery?
{mg/mL) (mL) (mg/ml) (%)

20.20 10.0 17.47 86.5
20.20 10.0 19.61 97.1
20.20 10.0 17.61 87.2

20.20 10.0 16.45 81.4
20.20 , 10.0 18.24 90.3
20.20 10.0 26.39 130.6°

Control 10.0 <271 x10* NA
Control 10.0 <271 x10* NA
Control 10.0 <271 x10* NA

Control 10.0 < 6.34x 10* NA
Control 10.0 < 6.34 x 107 NA
Control 10.0 < 6.34x 10* NA

<.

3

NA = Not Applicable
Mean recovery: 88.5 + 5.8%, (N = 5).
Limit of quantitation has been determined to be 2.71 x 10* mg/mL.

Values expressed as less #{1an are below the limit of quantitation (LOQ). The LOQ for each sample
is dependent upon the sample volume, dilution factor, and standard concentration range.

-
-

#  Values presented are based on unrounded analytical results rather than the rounded values
presented in this table.

High percent recovery was determined to be an outlier using Chauvenet’s Criterion and was not
inclided in the calculation of the mean recovery.

b

i,
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Figure 1A.  Chromatogram of derivatized crotonaldehyde from one of the
standards.
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Report No. 92-10-4473
Figure 2A.  Chromatogram showing derivatized crotonaldehyde recoveries
from one of the fortified samples.
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Figure 3A.  Chromatogram showing analysis of one of the control water
samples.
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S concentration for derivatized

i A. Plot of signal response versu °
Figure 4 o P ion analysis.

crotonaldehyde linear regress

GC with Electron Capture Detection
Correlation Coefficient 0.9883942
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APPENDIX 6 - CHEMICAL DISTRIBUTION RECORD
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1852 0692 6103 13,

page _ 3
su# A3

Test Material Log + Usage Book

Test Material: .__CRomaarpepyne= Synonym
Received from: __&asnuay Annax s City/State _Zactester; NY (#4650

Sponsor: ____ Lusrman Kadeck _ City/State
Telephone #

Dale received TUKY 23, [992. Date logged: __7zzy 23 /292

Labe! information onfy:

Test Materiat _C@mamng Net W 272
Batlch, Code, LD. Other # 7-22 . Purity: 22¢
Expiration Date 2 B 2 4 :

Other Information: _WM@LMJMMQ__

Sponsor Information: Source by
Test Material i
Lot, Batch, Code, LD. Other#: Purity:

.. L . as Salt asBase
CAS# | . <.
Molecular Wt: g/mole. _ Solubility:
Empirical Fommuta: Vapor Pressure:

Storage Conditions: ﬂad:mzﬁ:y:u_mc&&g_ Dissociation Constant(s):

—_NELBLE_DAE[LEE

Radiolabelled:(only) Source
Amount (mCi)’
Radiochemical Purity: £
Other :

€

Characterization:

Color:
. Sofid -
L Powder
*. Crystal
Pellet

Springborn Laboratories, Inc.
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©

Gross Wt /206. 59’ . . -
Storage location: Container__ Aufber Botfle.

Hazard Rating:

-~

Shipping Info:
Hazardous /

Cl&iﬁwﬁomm&m@umé&mmmm
Flaeinable Liguiv ¢ Porsnn

DOT Label:
UNZ

telephone #_ 714, -988- 2140

Springborn Laboratories, Inc.




Report No. 92-10-4473

ES-92-043
279407C
Page 118 of 166

-

v
SPRINTEORN LABORATORIES, IKC.
¢

Mo VEJ/‘O HSR

PN

@ Té:s otel coas Orpn ssecf ’fi::} ;:;c

Made s/t Hen 114

N:on/ta’ on the wmg‘{ﬂr . The fofel
2:9375 will be ded

43 of Y18/92.

Date Initiatl

Ueight

final
Ueicht

Diife-
rence

Aciuat
Used

ey

7-38-93] 1366.1)

1.%97 13524103 330

S

- 2 8-

\

010 14 (8S8zblo3~(3,

\

(09”3~‘n \

1
0.]ois |I-L 00} 18524, 4-2850

\

- 49z

B33

BRAZYV
{35 26103

€-.109¢

B-1.12

£193-25 o

0-1082%2 IS’SZ-%““_

§-1-72

20588

L3
£ '83‘2-—6105:‘1{0

2-9%

0108( 188 Z+€roy - 25

671+

21550 | 52— 6103- 250

B~to-72

01083 18€2~4103-250

Flo-9=

{85 2~C103-250

RSBz

E]ﬁfﬁ,

§.5022 [£R-bl03.130

B-1-12

2-1S 1852.L103-13p

& 1?12

o 1080 1852615 3- 130

7

R-1842

RENT

13 —)ﬁng

0-1080 HF-

g-18~92

18y -2£1083 3¢’

g,sqlg 2L (85 A3 -136

II "ID)

2-1581

B-17-5¢

120.7002
220l
g

75524103130

2-1535

¢ z0-9

Ak
2. 2450 335 1ESA- GIG2

7//%’9& 1

8:9%2>

7/efoz

(853 0632y |

9- 772/

718/

-7y

Wshr

7/90/ 2

o.%

7]3)/’1’&

/e LA

lay

7/28 12

3@t hslav

0]

i Co;
ﬁy’\'é’fq"a kamn

Springborn Laboratories, Inc.

i




ES-92-043
. 279407C
Report No. 92-10-4473 Page 119 of 166

SPRIKTSORN LABORATORIES, INC. - ) &.
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APPENDIX 7 - STATISTICAL ANALYSES
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MATC Program Methods and Calculations

Dunnett’s Test is a parametric procedure which assumes normal distribution and
homoscedasticity, and compares each of the group means to the control mean and
determines if the two are significantly different. This procedure is used as a one-sided
test to test at a 95% level of significance. Equal sample sizes are desirable, however,
TOXSTAT' can adequately deal with unequal sample sizes by calculating a critical

value for each comparison.

Williams® Test is a parametric procedure considered to be preferable for chronic
toxicity testing, but by design, assumes that the mean response of a yariate is a
monotonic function of concentration. Similar to Dunnett’s Test, the W%lliams’ test
compares each of the group means to the control. However, it is used in a "step-
down" manner (according to treatment levels) which enables the analysts to determine
the concentration at which the monotonic function deteriorates, hence evidence for

a significant response. <. ’

Kruskal-Wallis Test is an analogous nonparametric procedure that is used when data
are not normally distributed or when group variances are not homogeneous. The null
hypothesis for this test is not based on the metric of a specific parameter, but rather
on the magnitude™f the difference in rank distribution of the variates (this procedure

ranks the variatgés).

'Gulley, David. D., Ann M. Boelter and Harold L. Bergman. 1988. TOXSTAT, Release
2.1, University of Wyoming, Laramie, Wyoming.
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Representative Statistical Output

| : >

ttonaldehyde Chronic 1852.0692.6103.130
e: a:SURVIVAL. Yransform: MO TRANSFORMAYION

piro Wilks test for normslity

tical W (P = 0.05) (n = 24) = 0.916
tical W (P = 0.01) (n = 24) = 0.884

°[
)

l(a FAIL normality test. Try another transformation. ®

ek

Warning - The two homogeneity tests are sensitive to non-normal data and
shoutd not be performed.

‘ O e wcdantt prs added B R coneaf@fiog with 100%
J svciwl (15,035,074 -gl«-) ™ Ao seb posses Shagire SHS,
e g 2od . MP opl ,

<

LI

3y,
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Crotonaldehyde Chronic 1852.0692.6103.130
e: 8:SURVIVAL. Transform: NO TRANSFORMATION

Bartletts test for homogeneity of variance

e N

Calculated B statistic = 135.19
Table Chi-square value =  15.09 (atpha = 0.01)
te Chi-square value = 11.07 (aipha = 0.05)

Avera;ge df used in cateulation ==> df (avgn =~ 1) = 3.00
: rd for Chi-square table value ==> df (#groups-1) = S
{

:1:: FAIL homogeneity test at 0.01 level. Try another transformation. ®

€2 1f groups have tnequal replicate sizes the average replicate size is
_] used to calculate the B statistic (see sbove). -

®hea vatem IS afded O N B rommictPes wih 00 sosua
] (|.$.D.3%,0.0ﬁ4.13k.) Then Bactidfs fest péﬁefv See ['A,Zogvﬂa ‘OhHL

<
i
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|

.Crotonaldehyde Chronic 1852.0692.6103.130
le: a:\survival Transform: ARC SINE{SQUARE ROOT(Y))

Shapiro Wilks test for normality

J = 0.199

i= 0.947

Critical W (P = 0.05) (n = 24) = 0.916
"Eitical W (P = 0.01) (n 24) = 0.884
F

D'ata PASS normality test at P=0.01 level. Continue analysis.

]
|

Springborn Laboratories, Inc.
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|

Crotohaldehyde Chronic 1852.0692.6103.,130
file: a:\survival Transform: ARC SINE(SQUARE ROOT(Y))

Bartletts test for homogeneity of variance

cLlculated B statistic 4.04
Table Chi-square value. 15.09 (alpha = 0.01)
{able Chi-square value 11.07 (alpha = 0.05)

Avérage df used in calculation ==> df (avg n - 1)
”Eed for chi~-square table value == df (#groups-1)
{

Data PASS homogeneity test at 0.01 level. Continue analysis.

|

.OTE: If groups have unequal replicate sizes the average replicate size is
used to calculate the B statistic (see above).

|

Springborn Laboratories, Inc.
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|

kTLB: Crotonaldehyde Chronic 1852.0692.6103.130
FILE: as\survival -

mﬁANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 6
r
GRP IDENTIFICATION REP VALUE TRANS VALUE

Control
Control
Control
Control
0.094
0.094
0.094
0.094
0.19
0.19
0.19
0.19
0.38
0.38
0.38
0.38

1.0000 1.4120
0.9000 - 1.2490
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120
+1.0000 1.4120
0.9000 1.2490
0.8000 1.1071
0.7000 0.9912
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120
0.9000 1.2490
0.9000 1.2490
1.0000 I 1.4120
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120
1.0000 1.4120

BUNFHAWNHOWNHAWNR®WNRD W

5
;
:
:
%
£
:

| '
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. S,

-Crotonaldehyde  Chronic 1852.0692.6103.130
Fle: a:\survival Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

uLP IDENTIFICATION MIN MAX MEAN

B Control 1.249
0.094 1.412 1.412
3 0.19 0.991
0.38 1.412
E 0.75 1.249
6

1.5 . 1.412
“irotonaldehyde Chronic 1852.0692.6103.130
_jile: a:\survival Transform: ARC SINE(SQUARE ROOT(Y))

] SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2
|
GRP IDENTIFICATION VARIANCE Sb SEM

& Control ; 0.007 0.041
0.094 0.000 0.000 0.000

0.38 0.000 0.000
0.75 0.009 0.094 0.047
6 1.5 0.000 0.000

2
]3 0.19 0.033 0.091
5

Springborn Laboratories, inc.
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| | &P

Crotonaldehyde Chronic 1852.0692.6103.130
ile: a:\survival Transform: ARC SINE(SQUARE ROOT(Y))

ANOVA TABLE

SLURCE DF - Ss

Ftween 5 0.152

Within (Error) 18 0.146

bta1 23 : 0.297

Critical F value = 2.77 (0.05,5,18)
Since F > Critical F REJECT Ho:All groups equal

]

Springborn Laboratories, Inc.
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N &

_ Crotonaldehyde Chronic 1852.0692.6103.130
le: a:SURVIVAL. Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2

~gOUP ORIGINAL TRANSFORMED ISOTONIZED
’ IDENTIFICATION N MEAN MEAN MEAN

J Control 0.975 0.975 0.942
0.094 1.000 1.000 0.942

0.19 0.850 0.850 0.942

3 0.38 1.000 1.000 0.975
] 0.75 0.950 0.950 0.975

1.5 1.000 1.000 1.000
“Yotonaldehyde Chronic 1852.0692.6103.130
ile: a:SURVIVAL. Transform: NO TRANSFORMATION

1 WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
R

ISOTONIZED CAIC. SIG TABLE ‘DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM

-

Control 0.942
0.094 0.942 0.770 1.73 = v=18
0.19 0.942 0.770 = 1.82 v=18
0.38 0.975 0.000 1.85 k= v=18
0.75 0.975 0.000 1.86 v=18
1.5 1.000 0.577 i 1.87 v=18

L

0.061 .
e: df used for table values are approximate when v > 20.

L e
ot il
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. |

Crotonaldehyde Chronic 1852.0692.6103.130
File: a:SURVIVAL. Transform: NO TRANSFORM

ANOVA TABLE

SOURCE Ss

Between 5 0.069

Within (Error) 18 0.068

Total 23 0.136

Critical F value = 2.77 (0.05,5,18)
Since F > Critical F REJECT Ho:All groups equal

Crotonaldehyde Chronic 1852.0692.6103.130
File: a:SURVIVAL. Transform: NO TRANSFORM

DUNNETTS TEST TABLE 1 OF 2 Ho:Control<Treatment

TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT

Control 0.975 . 0.975
0.094 1.000 1.000 -~0.559
0.19 0.850 0.850 2.795
0.38 " 1.000 1.000 -0.559
0.75 0.950 0.950 0.559
1.5 1.000 1.000 ~0.558

Dunnett table value = 2.41 (1 Tailed Value, P=0.05, df=18,5)

Crotonaldehyde chtronic 1852.0692.6103.130
File: a:SURVIVAL: Transform: NO TRANSFORM

DUNNETTS TEST TABLE 2 OF 2 Ho:Control<Treatment

NUM OF Minimym Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

control
0.094 0.108 11.1 -0,025
0.19 0.108 11.1 0.125
~0.38 0.108 11.1 -0.025
0.75 0.108 11.1 0.025
1.5 0.108 11.1 -0.025

Crotonaldehyde  Chronic 1852.0692.6103.130

Springborn Laboratories, Inc.
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SPRINGBORN LABORATORIES, INC. Page, ,
RESULTS 'OF CHROMATOGRAPHIC ANALYSIS
Sponsor: EASTMAN XODAK COMPANY Minimum Detection Limits:
Test Haterial: CROTONALDEHYDE /K‘L' 06%1 Peak HEIGHT = 480933.000000
Project No.: 1852-0692>6103~130( dior- 11t ) Y-evaluate = 0.211994 mg/t
Test Type: 21 DAY LIFE CYCLE W/OM
Sample Date(s): PRE-TEST 1! (AUG-21-92)
Data Entered By: RTY ’Z
Date Program Run: 22lug~92
fominal  Retention Peak Y Anatytical
Concentration Time KEIGHT Dilution Evaluate Result Percent
Sample 10 (mg/L) (minutes)  (OOUNTS)  Factor  (mg/L) (mg/L)  of Nominat =
......................................................... -
8-92-1073 17000 6.8 2978838 4000 4.002E+00 1.601€+04 94.2
8-92-1074 17000 6.8 049 4000 4.102%*00 1. 1»04‘ 6.7
2 . .82 140 ©
8-92-1075 17000 6.8 3}2&&&%0 4000 4-3Feev00e Lgﬁm-@ 463108
8-92-1076 rB 4] NO PEAK < 480933 4000 < 0.2120 < B47.9756 NA
8-92-10770At 20000 6.8 3495379 4000 4.786E+00 1.914£+04 95.7
8-92-10780A2 20000 6.8 3951477 4000 5.478£+00 2.191E+04 110 #%-
8-92-1079QA3 20000 6.8 3983634 4000 5.526E+00 22118404 111 A
8-92-1080-96 17000 6.8 3570472 4000  4.899€+00 1.960E+04 1s X ‘f
8-92-1081-96 17000 6.8 3066203 4000 4.134E+00 1.654€+04 97.3x 4
-
£ Sheale AJvM.e %/‘T 5t Hes b./h,‘m By | Yhyq v
e QA bt accepie sk olev.
- fee 4 MJ/
A ] AL~ /wv’um,ﬂ Ao
[UAJC v D a»!-;‘ %to
Al T ) ed p. 5355
; r 1°hw/p 2]
¢
© TIPS - 3¢- (33 &
s

%
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SPRINGBORN LABORATORIES, INC.

RESULTS OF CHROMATOGRAPHIC ANALYSTS

Sponsors EASTMAN KODAK COMPARY Kinisum Detection Limits:
Test Haterial: CROTORALDEHYDE /3,\—1_,‘,57"1, Peak HEIGHT = 733612.750000
Project No.: 1852-0692-6103-130( _ {, 741-120 ) Y-eveluste = 0.359101 mrt
Test Type: 2% DAY LIFE CYCLE W/DM

Sample Date(s): DAY O & PRE-TEST T ELS M/fHM

Data Entered By: RT

Date Program Run: 26-Aug-92

Hominal  Retention Peak Y  Anatytical
Concentration Time HEIGHT Ditution Evatuate Result
Sampte 1D (mg/L) (minutes) CCOUNTS) Factor (wmg/L) (mg/L)

8-92-1169 6.6 4986682 4000 5.702£+00 2.281€+04
8-92-1170 6.6 4600794 4000 5.217E+00 2.087€+04
8-92-1168 6.6 1891224 4000 1.8136+00  7.254E+03
8-92-11720A1 6.6 3641422 4000 4.012E+00 1.605€+04
8-92-11730A2 6.6 4187848 4000 4.699€+00 1.8795+04
8-92-11740A3 6.6 4405651 4000 &.9726¢00  1.989€404
8-92-1176 6.6 &723910 4000 5.3726+00  2.149E404
8-92-1178 6.6 A745456 4000 S.399E400  2.1606+04
8-92-1171 NO PEAK < 733613 1 <0.3591, < 0.3591

X Pn‘;I\MAJTMW c)z,cr,mw(uhnwu;akf’/f\—
Rdaded 2 Ao nbdy. Sai W

/\ul(,: D@Lx ‘%41,‘{“" AL

/q.gpnﬂ M me whel
He L pohefye T

3
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SPRINGBORN LABORATORIES,

e,

RESULTS OF CHROMATOGRAPRIC ANALYSIS

Sponsors:

Test Hateriatl:
Project No.:
Test Type:
Sample Date(s):
Data Entered By:
Date Program Run:

EASTHAN KODAX
CROTONALDEHYDE ;

5
1852-0692-6102- 120 f /5% © .. )
ELS VRN w33
PRE-TEST (I (AUG-25-92)

@% ;5_/),,’,)1_

Hinimum Detection Limits:
peak KEIGHT = 818058.750000
Y-evaluate = 0.561310 MG/L

Nominal

Concentration Time
[ (8]

Sample 10

| Retention Peak
HEIGHT Dilution
CCOUNTS) factor

Y Analyticat
Evaluate Result
(N6/0) MG/L)

Percent

(minutes) of Rominal

8-92-1221
8-92-1222
8-92-1223
8-92-12246QA1
8-92-12250A2
8-92- 1226083
8-92-1220

¥ Q4 wynd occertable sid. oley,

G W ong

17000 6.6

6.6 5440634 4000 5.740€+00
6.6 5485603 S5.T91E+00
RO PEAK < 818059 < 0.5613
6.6 5092224 5.3506+00
6.6 490528 $-137E+00
6.6 4351718 & .520£400
5470506 $.7746400

2.296E+04 135

23168404 136
< 0.5613 RA

2. 140404

2.0556+04 - 103

1.808E+04

23106404 136

T u-T

s v

wile Db A Fetn APt Sty g P

N.T. Vb

yo o F-
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SPRINGBORK LABORATORIES, INC. Page_ﬂ_

RESULYS OF CHROMATOGRAPRIC ANALYSIS

Sponsors: EASTHAN KODAK Hinimum Detection Limits:
Test Material: CROTONALDEHYDE /}57__ ol Peak HEIGHT = 916020.750000
Project No.: 1852-0692-6102-120 ( ~&y3-13 u]hevnlua!e = 0.581241 MG/L
Test Type: ELS V/FHM

Sample Date(s): DAY 0 (AUG-26-92)

Data Entered By: B 14

Date Prograa Run: 29-Aug-92

Nominal  Retention Y Analytical
Concentration Time Ditution Evaluate Result Percent
Sample 10 (MG/L)  (minutes) Factor (MG/L) (Ke/L) of Nominal

8-92-1227 17000 6.6 4000 5.256E400  2.1026404 124
8-92-1228 17008 6.6 5103402 4000 5.409€400  2.164E+04 w2r
8-92-1229 17000 6.6 4000 4.907E¢08  1.963E+04
8-92-12310A1 20000 8.6 5562522 4000 S.939E+00  2.376E+04
B-92-12320A2 20000 6.6 S407322 4000 S.760E400  2.304E+04
8-92-12330A3 20000 6.6 6109328 4000 6.S69E+00  2.628£404%

8-92-1230 RB 0 NO PEAX < 916021 1 <0.5812 < 0.5812

8-92-1234 17000 6.6 6199066 4000 6.673E+00  2.669E+04

8-92-1235 17000 6.6 6302630 4000 6.7926400  2.717€+0%

Qn Pyord orcerlabie sid  olew. .zu\a; JP5 9-2A2

the AT 7&1‘/7\»#&)?._(%;.@;»4 SP)
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SPRINGBORR LABORATORIES, INC.

RESULTS OF CHROMATOGRAPKIC ANALYSIS

Sponsor: EASTHAN KODAK Minimm Detection Limits:
Test Material: CROTONALDEHYDE /S’Sl—"éi"’ Peak MEIGHT = 754076.250000
Project No.: 1852-0692-6103-130 ( =¢ ¢or ~f2e JY-evaluate = 0.210047 HG/L
Test Type: D.HAGNA CHRONIC,AND FHM ELS

Sample Date(s): DAY 7/5 (AUG-31-92)

Data Entered By: v

Date Program Run: Gt-Sep-92

Nominal Retention Y Analytical

Concentration Time Dilution Evaluate Result Percent
Sample 10 C(HG/L)  (minutes) Factor (MG/L) (HG/L) of Nominal
8-92-1411 17000 6.6 5.036E400 2.015€+04 19
8-92-1412 17000 6.6 5.013e400  2.005E+04 18
8-92-1413 17000 6.6 5.006E400  2.038E+04 120
8-92-1414R8 [ N0 PEAX < 0.2100 < 0.2100 NA
8-92-1415QA8 20000 6.6 5.989€400  2.395E+04 120 ¥
8-92-1416Q42 20000 6.6 $.9936+00  2.3976+04 120 56
8-92-1417043 20000 6.6 4000 5.950E+00  2.3826404 19 %
8-92-1418 17000 6.6 4000 4.278E+00  Y.TIIE04 101
8-92-1419 17000 6.6 4000 4.45TEXO0  1.7E3E+04 105

Ty

ol ‘3‘;‘:'“("%9%.4# ey - /"»«z« L. M 7‘1'/’70"/

Mbe Dob, Ae eane A provimed L :"%‘J,
b AT Qﬁax M-«j /saf..)f 4 67>
1Shspe T
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‘
SP‘RIHGBWI( LABORATORIES, INC. P’”—Z.D__
RESULTS OF CHROMATOGRAPHIC ANALYSIS
Sponsor: EASTHAN KODAX Minisum Detection Limits:
Test Haterial: CROTONALDERYDE ({JJ‘Z -06Fr  Peak HEIGNT = 753203.250000
Project No.: 1852-0692-6102-120\ _ £ /53 /50 ) V-evaluate = 0.396738 NG/L . -
Test Type: DAPHNIA MAGNA CHRORIC, AND FHH ELS
Sample Date(s): DAY 14,AND FHM ELS DAY 5 (09-07-92)
Data Entered By: N
Date Progrem Run: 08-Sep-92
Nominal  Retention Peak Y  Analytical
Concentration Time °  HEIGHT Dilution Evaluate Resutt Percent -
Saaple 1D (HG/L)  (minutes) CCOUNTS) Factor" (HG/L) (NG/LY of Noainal -
9-92-310 17000 6.6 6003446 4000 5.600€+00 2.240€404 132
9-92-311 17000 6.6 5648282 4000 5.2486+00  2.099E+04 123
9-92-312 17000 6.6 5905114 4000 5.5036+00  2.201E+04 °9
9-92-313R8 [} NO PEAX < 753203 1 <0397 < 0.3967 NA -
9-92-3140A1 20000 6.6 4950234 4000 4.556E+00 1.823e404 .1 N
9-92-3150A2 20000 6.6 4928282 4000 &.535€+00 1.8146404 R 9.7
9-92-316Q43 20000 6.6 5014810 4000  &.620€400 18436404 9.4
9-92-317 17000 6.6 5707981 4000 S.307E+00  2.123E+404 15 '.
9-92-318 17000 6.6 5895082 4000 S5.493E400  2.197E+04 129 -
2
rele = Dvﬁn -@M A —p cesaed ‘
g AL ek grafeni?. [9""/’ ‘r's“éq/)
tohd)ga 17
P e .
=
5
- &
e 3

3
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SPRINGBORN LABORATORIES,

INC,

RESULYS OF CHROMATOGRAPHIC ANALYSIS

Sponsor:

Test Matecial:
Project No.:
Fest Types:
Sowple Date(s):
Data Entered By:
Date Program Run:

EASTMAN KODAK Minimum Detection Limits:
CROTONALDERYDE /jfl,‘-'[f‘l, Peak HEIGHT » 995228.250000
1852-0692-6102-120( 2 ;3130 ) Y-evatuste = 0.279029 MG/L
ELS W/FHN, AYD 21 DAY LIFE CYCLE W/OM
DAY 12(ELS/FHR) DAY 21(DM) (09-14-92)
W

15-Sep-92

Nominal
Concentration

Sample 10 M6/

Retention
Time
(minutes)

Peak
HEIGHT
(CONTS)

\ 1
Evaluate
nG/L)

Analytical
Result
(MG/L)

Percent
of Nominal

Dilution
Factor

9-92-857
9-92-858
9-92-859
9-92-860 RB
9-92-8610A1
9-92-8620A2
9-92-8630A3
9-92-864
9-92-865

17000

17000
17000

v oF Gegonk ek ofd. e,

e 7 F=

6.6
6.6
6.6
RO PEAX
6.6
6.6
6.6
6.6
6.6

6435859
6040438
6481197
< 995228
6855350
7057744
6995142
6976720
6839718

4000
4000
4000

1
4000
4000
4000
4000
4000

4.9136+00
&.576E+00
£.952£400
< 0.2790

5.2706+00
$.443E400
5.389€+00
5.374E+00
5.257+00

7 f/z,///\,

S b Aozt

1.965E404
1.830E+04
1.981€+04
< 0.2790
2. 1086404
2ATTES -
2.156E404
2.1496404
2,1936+04

16
108
1"z
A
105
109 ¥
108
126
124

//a‘., ’(I’Wi
oite mcbeid (Secp 5% 103 )

LYV
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.
SPRINGBORN LABORATORIES, 1NC. poge !

RESULTS OF CHROMATOGRAPRIC ANALYSIS

Sponsor: EASTMAN KODAK Kinimm Detection Limits:
Test Materisl: CROTONALDEHYDE /fsz-aéf" Peak BEIGHT = 1425483.500000
Project No.: 1852-0692‘6103-130( ’6/1:1«'/7"'/ Y-evaluste = 0.497791 MG/L
Test Type: 21 DAY LIFE CYCLE N/DM, AND ELS W/FIM

Sample Date(s): DAY 28 W/OM, DAY 19 ELS W/FHM (09-21-92)

pata Entered By: W [LT

Date Program Run: 22-Sep-92

Nominal Retention Peak Analytical
Concentratina Time HEIGRT Dilution Result Percent
Sample 10 (MG7L)  (minutes) (COUNTS) Factor (HG/L) of Nominal

9-92-1379 17000 6.6 1.499€+04 88.2
9-92-1380 6.6 1.405E404 82.6
9-92-1381 17000 6.6 1.462E404 86.0
9-92-1382 R8 ] N0 PEAK 0.4978 NA
9-92-1386 17000 6.6 1.361E+04 80.0
9-92-1387 17000 6.6 14138404 8.1
9-92-1385QA1 20000 6.6 1.789E+04 89.5
9-92-1388 17000 6.6 1. 2266404 7.0
9-92-1389 17000 6.6 1.2196404 ns
9-92-1390 17000 6.6 1.181E¢04 69.5
9-92-1391 17000 o 1374404 80.8
9-92-13840A2 20000 6.6 1.652E+04 82.6
9-92-1392 17000 6.6 13146404 w3
9-92-1393 17000 1.4186+04 83.4
9-92-139%4 17000 6.6 14196404 8.5
9-92-1395 17000 6.6 1. 1486404 67.5
9-92-1396 17000 6.6 11136404 65.4
9-92-1385QA3 20000 18316404 1.5

V&Wﬂ, Az st peri
T 54(_/{3_? 1/5) w7

cerafe
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Cﬂ)‘/‘&""
AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES

Tost Type: 72§ -[yu( L?Q- C,{m Yest Day: 12EICSH ‘VZ Samplo Type:  Gravity Foed Tank Wates {7

Hard Reconstituted WalorD Soft R ituted WA‘GI’D Unfittered S t D Filtered Seawa(efD AAP Othoc :\h«\o‘z&p
)
Sampling Date: b{u hL Time: [to O Sampling Source: % e ),Q/

Extraction/Dilution Date: B 2 1—9 Initlals: J‘/ Authorizetion to Sample: W

Sample Nominet 1° Samptle Ext. Solvent 1° Final 2° tnitiel 2° Final
tdentification Conc. Vol/Mass Vol. ) Vot Val Vol
Number (g /= ) {mL) (mb) {(mL) {(mi) {mb)

p-92~ 1573 | 17° ©.os80 | .00 200 P A
1014 17 o
s 1119

“10Ac R‘“”,‘“&
1 | octl
1028 | ge* 2
o | ac*3
ogo | 172

Y e | 7®

i

Conents: © Reftst 422 e db ok punghss Lpregoves Bheokic). AR Bkokie.
® ok sty Safle - Fentbor ol sk (pepored BIfL) .46 Bhoftz
@ 1c T X“'ll\‘)\/

SPRINGBORN LABORATORIES, INC
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o6 -

[;‘dy 1650 L3, /!0( /k’\'l-‘;{‘::’ﬂ ‘EM‘M‘“(N-A:-«L HJJ,/J e 1 l Poges: 3 51

AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES

Teost Type:

F ek

a7 D.Yu-k,;l’ﬂlu-k Doy
L5k ok Shse.

Test ogy;‘)r‘) ;]_.v;n.x. Sample Type: Gravity Feed Tank Water D
AL dipy éis

Hard Reconstituted Water ] Soft Reconstituted Water [} Unfiltered Seawater{ | Fitersd Seawstes["] AAP[] Other Mhaopre

Sampling Date: ;/Z ¥ ft/ Time:

lipo

Extraction/Dilution Date:

2 24-~32

Sample
(dentification
Number

Nominal

Conc.
{melat )

1° Sample
Vol/Mass
(mi)

O-0580

F-qr-1L8
/%)

1229

il

Jidd

1073

LM

SPRINGBORN LABORATORIES, INC

.
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Fudv v M52 LY Lok 120 j bm‘vﬁd: Crotoaoldlehecle j ["w‘ . 33/}’!

AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES
¢ A9 B

Tost Type: Z°0% LA -LHCrle o Devtagra— ( PAyCDrap L o Foed Tank Wat
ype: ’D“’ ol 5 ‘j -y7 'IFMQSS. ple Type: Gravity nerD

—
Haed Roconstituted Water [} Soft R Gtted Water ] Unfitt [} Fitered O M!;E;Oumm_

Sampling Date: 5]1_4, m Time: [/ 00 Sampling Source: /é, .
Extraction/Dikion Dete: - 2 -9 2 wiiss: \g ) 7 Pastnorization to Sample: /5{)

Sample Nominat 1° Sample Ext. Solvent 1° Final 2° Initiad 2° Finat
Identification Cone. Vol/Mass Vol. {x } Volume Volume Volutme
Number (m /=t ) (mt) (i) (mL} (oL} {mL)

B-92- Tl 17© 0.050¢ 2o 2o 3 N

$A2- 11D | 17° Vol v y v

< :

L} S stk pegueed (Slafe) . Sodl B 1 Daqs o AEP Blzike

33 a7 Fyq

SPRINGBORN LABORATORIES, INC
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ES-92-043
279407C

Report No. 92-10-4473 Page 144 of 166

Fmdy " i$50 ot ‘Z’?g N ”5,2 [Tos( Matoiat: (A, (10—\\:1 Jde. ‘] l Pages: Y ]

AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES

i 5 i
[ 12X G LAt
Lo T Tyl w78 _ # . p
Test Type: L’/dll‘/ }_a(‘ teie i Fdm Test Day: lﬂl(,())/ 'Z,  Sample Type: Gravity Feed Tank Water g

d Water [} Unfittered S [} Fitored Seeweter [} AAP[} Othes pihaopure

Hard Reconstituted Water D Soft &

Sampling Date: s’ish«)_ Time: fo 0o ‘Sampling Source: A‘?’u—hﬁ‘/'
Authorizetion to sample:' W

Extraction/Dilution Date: £ 25—9 7_ Iniats: Lo

Sample Norinal 1° Sample 6xt. Solvent 2° initiat
tdentification Conc. Vol/Mass Vol. {x ) Volume
Number Cag ot ) (mb) (mt) (mt)

8-92- 120 | 47 0.05v | 2,00 248
22l 17

1}
R
14
418
R

SPRINGBORN LABORATORIES, INC
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L1055 -130 .
'_smdy #: leL.O(ﬁL"{OZJZO J ‘ Tost Material: Crohmnlo‘d\‘(i"& j l Page #: S 7 ]
AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES

Tost Type: ﬁz[',lnb‘gl'g b aplci firm Yest Day: “Z;] &

Sample Type: Gravity Feed Tank Water E!

[[] Fittered Seawater[ ] AAPD Other M
Sampling Source: %\ 3{’

Initiaks:  fo~ Authorizetion to Sample: A.b(

Hard Reconstituted Wnle(D Soft R

Sampling Date; 8{1,(491_ Time: : {7 0o

Extraction/Oilution Oate: e,_ z6F¢

dWater[] Unfitered S

Sample Nominel

1° Sample Ext. Sotvent
Identification Conc.

2° tnitial 2° Final
Vol/Mess | Vol {x ) Volume Volume
Number %"’L ) {mL) {mL) {(ml}) (mt)
$-92- 1121 7 00800 2 aadd Ary
1nwd 1°
| 17°
1250 [ ®rtany
5 ot
11372 | cetz
123 | act>
23t |79
2% | 179

LY

J Commerts: @) <iexckC (wp«»l Sletefir in Wonopst vator
i @ Sbd. pepect Bkt in Reopue votor (45-#s did at Bhufi).

i,

SPRINGBORN LABORATORIES, INC
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@': I?Q_O(;‘il\..bb,l.ag -117100 j I Test Matocial: C,‘,)MJJ&LYJ‘_ ] l Page #: ("C/J

AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES

. D asgne. Cheme

et cm. ELS

Test Day: &)“l % Sample Type: Gravity Feed Tank Water D
v

Hard Reconstituted Water D Soft Reconstituted WatavD Untiltered S D Filtered D AnpP D Other /‘"022‘/5

Sampling Date: 2’,’_3 9 Time: Jo p o Sampling Source: ﬁ’?’hm‘;@

Extraction/Dilution Date: @ 3, q Initels:  3os Authorization to Sample: /I’D@

Semple Nominal 1°Semple | Ext. Solveat 1° Final 2° Initial 2° Final
tdentification Cone. Vol/Mass Vol. ) Volume Volume Volume
Number Cghnl ) (mL) (mL) (mt) {me) (L)
$-907 il | 1T eqful | 0:05° | 30> | 2v2 | am 42
p2 {7 7 | '
fa3 17 4
g | %5y
1y | g 1
| oc 2
) Q¢ 3
s OI rd ﬁ};/m/
i %7 4

N

" Comments: Qs\acY y.-\ﬂc, ;\Jo,av\ SMQL. /‘176

i,

SPRINGBORN LABORATORIES, INC

Springbom'Laboratories, inc.




ES-92-043
279407C
Report No. 92-10-4473 Page 147 of 166

#51.0672. . Lloz..120

S A UL 103D “ LTesl Moterial. (yofonelole byl l l Pager 92 1

AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES

Fost Typs DAphaia magna  Chamic
" Gt foely Lk Shept

U
Hard Reconsttuted Water D Soft 1 WaterD Unfiltered D Filtered SeawalelD AAP D Other w k)t\f(/
Sampting Date. (I 17 /91- Time: ff o O Sampling Source: sy/)‘_‘; <

Extraction/Dilution Oate: q - 7 - s 5 Initiats" a(/ Authorization to Sample: A’ﬂy)

. [
Test Day: 'm ﬁ”l Sample Type: Gravity Feed Tank Water
£ 0SS Dy a

Sample Nominal 1° Sample Ext. Solvent 2° Initial 2° Finat Conc.
tdentification Vol/Mass Vol. {x ) Volume Volume Factor
Number {mL} {mL} {ml) {mbL} (VFivy
G-92~ 3i0 K g.0506 200 A R Yovo
k]
3.
251>
3
35
e
37
21

LY
¥i

| Comperts: © S p«epaed ke (o ows old). P Utf.
© spdl. peagered Usfie. (d-hors otet).He? Alefs,.

»y,

SPRINGBORN LABORATORIES, INC
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18652 0642.-103130

[ S.ludy # o, o L2120 1 Lrost Material: C"DWM?OL‘- j [ Page #: | 03;!

AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES

Test Type: 7“'0“1 L:‘({"“:' G"dél’:’ o Mt]m Test Dcy:::;l;. :;:‘&8

Hard Reconstiluied Water [ ] Sofi Roconstituted Wates[ ] Unfitered ] Fitereds 0 me(] Otherm
Sampling Oate: Qf '"”"L Time: 2. 30O Sempling Source: /4’714,. g

Sample Type: Gravity Feed Tank Water D

Extraction/Dituion Oste:  of - [ 4y—'G 1 Initials: a/ Authorization to Sample: /AFZ@

Nominal 1° Ssmple Ext. Solvent 20 initial 2° Fine!
Cone. Vol/Mass Vol {x } Volume Volume
(mafmt. ) {ml) (mL) (et} {mi)
L&)

7 ® c.0500 2 .09 - At

4

A0
7}

Commens: @ shodk. paprc A (6 horrs o), HP Yt
o peopesed bl (7 tgs o). 66P Yt

i,

SPRINGBORN LABORATORIES, INC
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o1, DUz L193-120
Study #° ISSZ oAz - blo‘l-'2°

i Test Matorial C’myb@lele}p.{c‘k j [ Page #: [ 7 I

AQUATIC TOXICOLOGY DEPARTMENT
SAMPLING AND PROCESSING OF CHEMISTRY SAMPLES

— - THle- «7 D e Joy 1l Do
Test Type: z D‘Z _ e n‘7 Test Day: i - Ly Sample Type: Gravity Feed Tank Water D
firn by Lbe-Slnex D 1 Fiiv

Hard Reconstituted Water D Soft R i WalerD Unfiltered D Fittered D MPD Other M__
ling Date. Time. Sampling Source: s
Sampling Date. qlz‘hL (! amy }?’M e

Extraction/Ditution Date. G 2 12 A J Initials: 3¢/ Authonzation to Sample: W

Sample Nominal 1° Sample Ext Solvent 2° Initial 2° Finat
Kentification Conc. Vol /Mass Vol. (x ) Valume Volume
Number ( mafml ) {mt} (mL) {m) {mL)

9.92- pod | 7 © 059 | 2000 m
1389 7%
5o | n®
s | m®
e | g °
!9‘}5 |'7®
(o7l g 7
B P
|'ﬁe ('I®
K

o5
nfwﬁ?

i)

Commerts: @ 5k preporeat Bfethin. (28 D od). BF SR
6 SodAs pepored Bk (26 s od ). 0EP Yok

® SBOAY prepared bisoRe [r2 Diys o)- 6P Szifz.

Tt Sefed Yzler
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Springborn Laboratories, Inc.




M A s £

e S e S O B e D R S o e D O S R e

1

ES-92-043
279407C
Page 150 of 166

Report No. 92-10-4473

3
13
SPRINGBORN LABORATORIES, INC.
NEAN & STANDARO DEVIATION SUMMARY
TEMPLATE: MEANS.PRG VERSION: 7125791
STUDY NUMBER: 1852.0692.6103.130 DATA ENYRY BY: Mis
SPONSOR: Eastmen Kodek Co. DATE ENTERED: 9724192
TEST MATERIAL: Crotonaldehyde SPECIES: paphnia magna
PARANETER: Hardness
CONCENTRATION: Controt 0.09% 1.5
REPLICATE: Atl All Atl
HEAN = 166.4 167.2 165.6
S$.0. = 6.066 1.789 5.367
N = 5 5 5
HIN = 160 164 160
MAX = 176 168 172
<
M
—';
CONCENTRATION: Controt 0.094 1.5
REPLICATE: Att Alt Att
OBSERVATION
1 160 164 168
2 164 168 160
3 164 168 160
4 168 168 172 -
5 176 168 168 i
i f
FI
S
’:
&= !
k4 . "
! - !
* }
- t
. g
_ !
: ;
4 !
=5,
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SPRINGBORN LABORATORIES, IKC.
MEAN L STANDARD DEVIATION SUMKARY
TEHPLATE: MEANS.PRG VERSION:

STUDY NUMBER: 1852.0692.6103.130 OATA ERTRY 8Y:

SPONSOR: Eastman Kodak Co. DATE ENTERED:

TEST MATERIAL: Crotonaldehyde SPECIES:
PARAMETER: Alkslinity

CONCENTRAT ION:
REPLICATE:

MEAN
$.D.
X
HIN
Max

LT T I}

CONCENTRATFON:
REPLICATE:

OBSERVATION

Springborn Laboratories, Inc.
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g

SPRINGBORN LABORATORIES, INC.
MEAN & STANDARD DEVIATION SLRGHARY
TEMPLATE: MEANS.PRG VERSION:

STUDY NUMBER: 1852.0692.6103.130 DATA ENTRY BY:

SPONSOR: Eestman Kodak Co. DATE ENTERED:

TEST MATERIAL: Crotonaldehyde SPECIES:
PARAMETER: Temperature

CONCENTRATION: 1.5
REPLICATE: At

MEAN
s.0.
N
KIN
HAX

19.932
0.661
&b

19

21

LU T I

CONCENTRATION:
REPLICATE:

OBSERVATION

husyseNy

o

SEYIIYYYYBYBIILISY

.

}’.

21
21
20
19
19
19
19
19
19
20
21
21
21
20
20
20
20
20
20
20
20
~ 20
20
19
19
19
19
20
20
20
20
20
20
20
20
20
19
20
20
20
20

888858838888?8333388888888882828
8838388388888833%%883888883823&853
BENNINNNNNNINNIIITRINININYBY
NENNINNNYNNNNNIIITYIINNBYLBYNENYIIIEIIY

Springborn Laboratories, Inc.




ES-92-043
279407C

Page 153 of 166

5‘3383266972358596 1‘1556579 7332223 23‘3“
77777788878837777799993888778783883778377777

«

97866426857563'92533225555193265‘5 oM NOy 9o
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SPRINGBORN LABORATORIES, INC.
DAPHRIA MAGHA SURVIVAL & REPRODUCTION CHRONIC TEST SUMARY
TENPLATE: B10_08S.StM VERSION: $/31/91

STUOY NO.: 1852.0692.6103.130 TEST SPECIES: Daphnia magna
TEST NATERIAL: Crotonaldehyde FILE NAKE: B1008S.01
SPONSOR: Eestman Kodak DATA ENTRY BY: AEP a0 ik
TEST DAY: 1 DATE PRINTED: 9/1/92

CONCENTRATIOM OFFSPRING
mg/L REP. X SURVIVAL PER FEMALE

Control

AVERAGE
STD. DEV.

AVERAGE
STD. DEV.

AVERAGE
STD. DEV.

TOTALS FOR TREATMENY LEVELS:

AVERAGE 100
$T0. DEV. ]

(To Pool ats, turn Modetl off & type Alt-F10 Pool)

Springborn Laboratories, Inc.
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SPRINGBORM LABORATORIES, INC.
DAPHNIA MAGNHA SURVIVAL & REPRODUCTION CHROKIC TEST SUMMARY
TEMPLATE: BIO_08S.SUM VERSION: 5/31/91

STUDY NO.: 1852.0692.6103.130 YEST SPECIES: Daphnia magna
TEST MATERIAL: Crotonaldehyde FILE NAME: B1008S.02

SPONSOR: Eestman Kodak DATA ENTRY BY: AEP q f‘k .
TEST DAY: 2 DATE PRINTED: 9/1/92 W {’

CONCENTRATION OFFSPRING
mo/L X SURVIVAL PER FEMALE

Control

AVERAGE
STD. DEV.

AVERAGE
ST0. DEV.

AVERAGE
$TD. DEV.

AVERAGE
$T0. OEV.

TOTALS FOR TREATMENT LEVELS:

AVERAGE 100
ST0. DEV. -0

(To Pool Data, turn Kodel off & type Alt-F10 Pool)”

Springborn Laboratories, Inc.
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SPRINGBORN LABORATORIES, INC.
DAPHKIA MAGNA SURVIVAL & REPRODUCTION CHRONIC TEST SUMMARY
TEMPLATE: 810_08S.StM VERSION: 5/31/91

STWOY NO.: 1852.0692.6103.130 TEST SPECIES: Daphnia magna

TEST MATERIAL: Crotonatdehyde FILE NAME: B1008S.04
SPONSOR: Eastman Kodak DATA ENTRY 8Y: AEP @q’,hz_
TEST OAY: 4 DATE PRINTED: 9/1/92

CONCENTRATION OFFSPRING
=g/l X SURVIVAL PER FEMALE

Control

AVERAGE
S$TD. DEV.

AVERAGE
ST0. OEV.

TOTALS FOR TREATNENT LEVELS: g,

Offspring
X Survivat Per Female

AVERAGE 100
STD. DEV. 0

{To Pool Data, turn Model off & type Alt-F10 Pool)

Springborn Laboratories, Inc.
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SPRINGEORM LABORAYORIES, INC.
DAPHNIA MAGNA SURVIVAL & REPRODUCTION CRROKIC TEST SUMKARY
TENPLATE: B10_08S,SUM VERSION: 5/31/91

STUDY %0.: 1852.0692.6103.130 TEST SPECIES: Daphnia magna
TEST MATERIAL: Crotonaldehyde FILE NAME: B1008S.DT

PP, )k

SPONSOR: Eastman Kodak DATA ENTRY BY: AEP
TEST DAY: 7 DATE PRINTED: 9/1/92

CONCENTRATIOK OFFSPRING
mg/L X SURVIVAL PER FEMALE

Control

AVERAGE
STO. DEV,

AVERAGE
ST0. DEV.

AVERAGE
S$TD. DEV.

AVERAGE
STD. DEV.

AVERAGE
STD. DEV.

TOTALS FOR TREATMENT LEVELS:
wg,
offspring
Per Female

AVERAGE
ST0. DEV.

(Vo Pool Data, turn Model off & type Alt-F10 Pool)

.

Springborn Laboratories, Inc.
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SPRINGBORN LABORAYORIES, INC.
DAPHRIA MAGNA SURVIVAL & REPRODUCTION CHRONIC TEST SUMMARY
TEMPLATE: 810_0BS.SUM VERSION: 5/31/91

STUDY NO.: 1852.0692.6103.130  TEST SPECIES: Dephnia magna

TEST MATERIAL: Crotonaldehyde FILE NANE: BIOOBS.D9
SPONSOR: Eastman Kodak DATA ENTRY BY: AEP 174 QfLﬁL
TEST DAY: ° DATE PRINTED: 9/2/92

CONCERTRATION OFFSPRING
mg/L REB. X SURVIVAL PER FEMALE

Control

AVERAGE
S$TO. DEV.

AVERAGE
STD. DEV.

AVERAGE

% ST0. DEV.

TOTALS FOR TREATMENT LEVELS:

AVERAGE
STD. DEV.

(To Pool Data, turn Model off & type Alt-F10 Pool)

Springborn Laboratories, Inc.
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SRRINGBORN LABORATORIES, INC.
DAPHNIA MAGNA SURVIVAL & REPRODUCTION CHRONIC TEST SUMMARY
TEMPLATE: B10_OBS.SUM VERSION: 5/31/91

STUOY NO.: 1852.0692.6103.130 TEST SPECIES: Daphnis magna
TEST MATERIAL: Crotoneldehyde FILE NAME: 8100BS.D11
SPONSOR: Eastman Kodak DATA ENTRY B8Y: MJB
TEST DAY: 1" DATE PRINTED: 9/4/92

CONCENTRATION OFFSPRING
mg/L X SURVIVAL PER FEMALE

Control 100
100
100
100

AVERAGE 100
$70. OEV.

AVERAGE
ST0. DEV.

AVERAGE
STD. DEV.

AVERAGE
S$TD. DEV.

TOTALS FOR TREATMENT LEVELS:

Offspring
Per Female

AVERAGE 100 &9
STD. DEV. o 5

(To Pool Dats, turn Kodel off & type Alt-F10 Pool)

Springborn Laboratories, Inc.
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. .
. SPRINGBORM LABORATORIES, INC.
DAPHNIA MAGNA SURVIVAL & REPRODUCTION CHRONIC YEST SUMMARY
TEMPLATE: BIO_0BS.SUM VERSIOH: $/31/91

STUDY NO.: 1852.0692.6103.130 TEST SPECIES: Daphnia magna
TEST MATERIAL: Crotonaldehyde FILE NAME: BIOO0BS.D16
SPONSOR: Eastman Kodsk DATA ENTRY BY: MJB
TEST DAY: 14 DATE PRINIED: 9/9/92

CONCENTRATION OFFSPRING
ng/L X SURVIVAL PER FEMALE

Control 106
92

107

%%

AVERAGE 100
STD. DEV.

AVERAGE

8
o7

110

o7

97

100

STD. DEV. 7

-h
=34

88
n
93
1%
"
%8
0
95
9%
4
115
108
9
7%
99
18
bed
95
<3
L4
93
7

AVERAGE
S. DEV.

TOTALS FOR TREATMENT LEVELS:

AVERAGE 98
$T0. DEV. -6

.

(To Pool Data, turn Model off & type Alt-F10 Pool)

Springborn Laboratories; Inc.
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SPRINGEORN LABORATORIES, INC.
DAPHNIA MAGNA SURVIVAL L REPRODUCYION CHRONIC TEST SUsmARY

JEMPLATE: 810_08S.SUM VERSTON: 5/31/91

STUDY NO.: 1852.0692.6103.130 TEST SPECIES: Daghnis magne
TEST MATERIAL: Crotonaldehyde FILE NANE: 81008S.016
SPONSOR: Eastman Kodak DATA ENTRY 8Y: MiS
TEST DAY: 16 DATE PRINTED: 9/9/92

¢

CONCENTRATION OFFSPRING
mg/L X SURVIVAL PER FEMALE

106
2
107

Controt

AVERAGE
ST0. DEV.

S1D. DEV.

a3

R 13

b4}

%8

93

”
---....4‘;

AVERAGE
Sth. DEV.

100
0

AVERAGE
- S$1D. DEV.

1

X
JOTALS FOR TREATMENT LEVELS:

AVERAGE 98
$T0. DEV. 6

{To Pool Data, turn Model off & type Alt-F10 Pool)

Springborn Laboratories, Inc.
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SPRINGBORM LABORATORIES, INC.
DAPHNIA MAGHA SURVIVAL & REPRODUCTION CHROMIC VEST SUNARY
TEMPLATE: 810 _08S.SUM VERSION: 5/31/91

STUDY NO.: 1852.0692.6103.130 TEST SPECIES: Dsphnia magna
VEST MATERIAL: Crotonaldehyde FILE NAME: BI00BS.D18
SPONSOR: Eastman Kodsk DATA ENTRY BY: I8 v p th,,
TEST DAY: 18 DATE PRINTED: 171/00

CONCENTRATIOM OFFSPRING
wg/L X SURVIVAL

Control

AVERAGE
STD. DEV.

AVERAGE
STD. DEV.

100
o

AVERAGE
ST0. DEV.

TOTALS FOR TREATMENT LEVELS:

{To Pool Dats, turn Model off & type Alt-F10 Pool)

Springborn Laboratories, Inc.
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SPRENGBORN LABORATORIES, IKC.
DAPHKIA MAGNA SURVIVAL & REPRODUCTION CHROMIC YEST SUMMARY
YEMPLATE: BIO_08S.SUM VERSION: 5/31/91

STUDY KO.: 1852.0692.6103.130 TEST SPECIES: Daphnia magna
TEST MATERIAL: Crotonaldehyde FILE NAME: 81008S.021
SPONSOR: Eastmen Kodak DATA ENTRY BY: AP acp Yiélie
TEST DAY: 21 DATE PRINTED: 9/14/92

CONCENTRATION OFFSPRING
mg/L X SURVIVAL PER FEMALE

Control 100 241
90 212

100 261

100 27

AVERAGE 228
STD. DEV. 15

207
231

214

AVERAGE
S$T0. DEV.

AVERAGE
ST0. DEV.

AVERAGE
ST0. DEV.

AVERAGE
S$T0. DEV.

3 AVERAGE
b ST0. DEV.

TJOTALS FOR TREATHENT LEVELS:

Offspring
Per Female

AVERAGE 8 206
STO. DEV. T 21

(To Pool Data, turn Model off L type Alt-F10 Pool)

.

Springborn Laboratories, Inc.
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*  SPRINGBORM LABORATORIES, INC. @
DAPHNIA MAGNA SURVIVAL & REPRODUCTION CHRONIC TEST SUMMARY
TEHPLATE: 810_08S.SUM VERSION: 5/31/91

STUDY NO.: 1852.0692.6103.130 YEST SPECIES: Daphnia magna
TEST MATERIAL: Crotonaldehyde FILE NANE: B1008S.023
SPORSOR: Eastman Kodak DATA ENTRY BY: AEP pER q{“,hl
TEST OAY: 23 DATE PRINTED: 9/16/92

CONCENTRATION OFFSPRING
mg/L X SURVIVAL PER FEMALE

Control

AVERAGE
STD. DEV.

STO. DEV.

AVERAGE
STD. DEV.

AVERAGE
ST0. DEV.

AVERAGE
STD. DEV.

AVERAGE
B STD. DEV.

1

A_ TOTALS FOR TREATMENT LEVELS:

. % survival

AVERAGE 97
STO. DEV. 7

(To Poot Data, turn Model off & type Alt-F10 Pool)
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SPRINGBORN LABORATORIES, INC.
DAPHNIA MAGNA SURVIVAL & REPRODUCTION CHROMIC TEST SUMMARY
TEMPLATE: BIO_08S.SUH VERSION: 5/31/9t

STUDY NO.: 1852.0692.6103.130 TEST SPECIES: Daphnia magna
TEST MATERIAL: Crotonaldehyde FILE WANE: B1008S.025
SPONSOR: Eastman Kodak DATA ENTRY 8Y: AP g20 Qfalyy
TEST DAY: =] DATE PRITED: 9/18/92

CONCENTRATION OFFSPRING
mg/L PER FEMALE

Control
280

AVERAGE
STD. DEV.

AVERAGE
STD. DEV.

%4y’

259
8

AVERAGE
ST0. DEV.

TOTALS FOR TREATHENT LEVELS:

AVERAGE ”
STD. DEV. - 8

(To Pool Data, turn Modet off & type Att-F10 Pool)

Springborn Laboratories, Inc.
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SPRINGBORN LABORATORIES, INC.
DAPHNIA KACHMA SURVIVAL & REPRODUCTION CHRONIC TEST SUMNARY
TEMPLATE: B10_08S.SUM VERSION: 5/31/91

STUDY NO.: 1852.0692.6103.130 TEST SPECIES: Dapbnia magna
TEST MATERIAL: Crotonaldehyde FILE NAME: 8]008S.028
SPONSOR: Eastman Kodak DATA ENTRY BY: AEP
TEST DAY: 28 DATE PRINTED: 9/21/92

CONCENTRATION OFFSPRING
mg/t X SURVIVAL PER FEMALE

Control 100 349
90 341
100 359
100 330

345
12

308
340
317
327

323
14

295
304
313
255

AVERAGE 292
SW. DEV. 26

307
339
305
398

AVERAGE
STD. DEV.

AVERAGE
S$T0. DEV.

TOTALS FOR TREATMENT LEVELS:
5,
offspring
Per Female

AVERAGE . 320
ST0. DEV. 2

3

(To Pool Data, turn Modet off X type Att-F10 Pool)
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Zeigler Brothers, Inc. Salmon Starter*

Date Submitted:12/13/90 Date Reported: 1/10/91

Pesticide Screen LIl

Result As Received

Limit of Quantitation

Alpha BHC

< 0.01 mg/kg

0.01

Beta BHC

< 0.01 mg/kg

001

Gamma BHC - Lindane

< 0.01 mgkg

0.01

Deita BHC

< 0.01 mgkg

Heptachlor

< 0.01 mgkg

Aldrin

< 0.01 mgkg

Heptachlor Epoxide

< 0.01 mgkg

DDE

< 0.01 mgkg

DoD

< 0.01 mgkg

13]4

< 0.0t mgkg

HCB

< 0.01 mgkg

< 0.01 mg/kg

< 0.05 mg/kg

0.04 mg/kg

Endrin

< 0.01 mg/kg

Telodri

< 0.01 mgkg

Chilordane

< 0.05 mg’kg

Toxaphene

< 0.1 mgkg

PCB's

< 0.2 mgkg

Ronnel

< 0.01 mg/kg

Ethion

< 0.02 mg/kg

Trithion

< 0.05 mgkg

Diazinon

< 0.1 mg/kg

Methy! Parathion

< 0.02 mgkg

Ethyl Parathion

< 0.02 mg/kg

Malathion

< 0.2 mgkg

Endosulfan |

<0.01 mg’kg

Endosulfan §

<0.01 mgkg

Endosdfap Suifate

< 0.03 mgkg

* Analyzed by Lancaster Laboratories, Inc.

Springborn Laboratories, Inc.
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Lot #031891 At Selco Food Sample*

Date Submitted:5/22/91 Date Reported: 6/7/91

Analysis

Result As Received

Limit of Quantitation

Pesticide Screen Ll

attached

Arsenic

< 0.1 ppm

Cadmium

< 0.2 ppm

Lead

< 0.2 ppm

Mercury

< 0.02 ppm

* Analyzed by Lancaster Laboratories, Inc.

Springborn Laboratories, Inc.
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Lot #031891 A1 Selco Food Sample*

¢ . Date Submitted:5/22/91 Date Reported: 6/7/91

Pesticide Screen Ll Resuit As Received Limit of Quantitation

Alpha BHC < 0.01 mg/kg 0.01
Beta BHC < 0.01 mg/kg 0.01
Gamma BHC - Lindane < 0.01 mg’kg 0.01
Delta BHC < 001 mgkg 0.01
Heptachlor < 0.01 mgkg
Aldrin < 001 mg/kg
Heptachior Epoxide < 0.01 mg/kg
DDE < 0.01 mg/kg
bbD < 0.01 mg/kg
< 0.01 mg/kg
< 0.01 mgkg
< 0.01 mg/kg
< 0.05 mg/kg
< 0.01 mg/kg
< 0.01 mgkg
< 0.01 mgkg
< 0.05 mgkg
Toxaphene < 0.1 mg/kg
< 0.2 mg/kg
Ronmel < 0.01 mgkg
Ethion < 0.02 mg/kg
Trithion < 0.05 mg/kg
Diazinon < 0.1 mg/kg
Methyl Parathion & < 0.02 mg'kg
Ethyl Parathion ‘ < 0.02 mglkg
Malathion ’ < 0.05 mg/kg
Endosulfan | < 0.01 mgkg
f| Endosuitan s < 0.01 mg/ig
Il Endosutan Sufate < 0.03 mgkg
fl * Anayzed by Lancaster Laboratories, ic.

Springborn Laboratories, Inc.
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Ankistrodesmus Suspension Grab Liquid Sample*

Date Submitted:4/29/92 Date Reported: 5/11/92

Analysis Result As Received Limit of Quantitation

Pesticide Screen LiLE attached
Arsenic < 0.1 mg
Cadmium < 0.005 mgh
Lead < 0.05 mght
Mercury 0.0004 mgn
* Analyzed by Lancaster Laboratories, inc.

Springborn Laboratories, Inc.
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Ankistrodesmus Suspension Grab Liquid Sample*

Date Submitted:4/29/92 Date Reported: 5/11/92

¢

Pesticide Screen Lkl Result As Received Limit of Quantitation

Alpha BHC < 0.01 pgh 0.01
Beta BHC < 0.01 ught
Gamma BHC - Lindane < 0.01 pgit
Delta BHC < 0.01 gl
Heptachior < 0.01 pght
Aldrin < 0.01 ugh
Heptachlor Epoxide < 0.01 pght
DDE < 0.01 ugh
DDD < 001 pg
bDT < 001 pgh
HCB < 0.01 gl
Mirex < 001 pght
Methoxychlor < 0.5 ug
Dieldrin < 001 gl
Endrin < 0.01 ugh
Telodrin < 0.01 ugh
Chiordane < 0.05 ugh
Toxaphene <1 ugh
PCB's < 1. ugh

Ronnel < 0.01 ugt
Ethion < 0.02 ugh
Trithion < 0.05 ugh
Diazinon < 0.1 ugh
Metty! Parathion o TU% < 0.02 g
Ethyl Parathion < 002 gt
Malathion - < 0.05 ught
Endosuifan | < 0.01 ug
Endosuifan § < 0.01 pgnt
Endosuifan Sulfate < 0.03 ugh
* Analyze by Lancaster Laboratories, Inc.

Springborn Laboratories, Inc.
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APPENDIX 4 - FOOD AND DILUTION WATER ANALYSES

Springborn Laboratories, Inc.
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STUDY TITLE
CROTONALDEHYDE - THE TOXICITY TO
FATHEAD MINNOW (Pimephales promelas)
DURING AN EARLY LIFE-STAGE
EXPOSURE
(In Accordance with Guideline #797.1600)

HAEL No. 92-0072 KAN 901878 CAS No. 4170-30-3

FINAL REPORT

AUTHOR

Mark W. Machado

PERFORMING MébRATORY

Springborn Laboratories, Inc.
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QUALITY ASSURANCE STATEMENT

_ The raw data and report for "Crotonaldehyde - The Toxicity to Fathead Minnow
(Pimephales promelas) During an Early Life-Stage Exposure" were inspected by the
Springborn Laboratories, Inc., Environmental Sciences Division, Quality Assurance Unit (QAU)
to assure compliance with the study protocol, laboratory standard operating procedures and
the pertinent EPA Good Laboratory Practice Regulations. Dates of study inspections and
dates reported to the Study Director and to Management are provided below.

It is the opinion of the QAU that this report.accurately reflects the raw data collected

during this study. <

»

Phase(s) Reported to Reported to
Inspection Date Inspected Study Director Management

9/14/92 Stock Preparation 9/14/92 9/25/92

9/18/92 Test Material ,9/21/92 9/25/92
Usage Log '

10/5/92 Test Termination | 10/6/92 10/9/92
10/26,27/92 Raw Data 10/26,27/92 11/6/92

11/6/92 _»Draft Report 11/6/92 11/6/92

11/23/92 _e; Final Report 11/23/92 1 1/24/92‘

11/24/92 Final Report 11/24/92 11/24/92

SPRINGBORN LABORATORIES, INC.

M adzd\ae

Patricia D. Royal Date
Manager, Regulatory Affairs
and Quality Assurance Unit

Springborn Laboratories, Inc.
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GOOD LABORATORY PRACTICE STATEMENT

To the best of my knowledge and belief, this study was conducted according to :
Good Laboratory Practice Regulations for Nonclinical Laboratory Studies as promulgated by
the Environmental Protection Agency Good Laboratory Practice Standard 40 CFR, Part 792,
November 29, 1983 (revised Aughst 17, 1989); with the following exceptions: routine water
and food contaminant screening analyses for pesticides, PCBs and metals were conducted
using standard U.S. EPA procedures by Lancaster Laboratories, Lancaster, PA. In addition,
analyses of the dilution water used during this study for total suspended solids concentration,
chlorine residue concentration, total organic carbon concentration and chemical oxygen
demand concentration were also performed by Lancaster Laboratories. These data were not
collected in accordance with Good Laboratory Practice procedures (i.e., no distin:‘ct protocol,
Study Director, etc.). Stability, characterization and verification of the test article identity and
maintenance of records on the test article are the responsibility of the Study Sponsor. At the
termination of the testing program, all remaining test article will be sent to the Study Sponsor.
Archival of a sample of the test article is the respensibility of the Study Sponsor.

k4

SPRINGBORN LABORATORIES, INC.

Mo Y L b

Mark W. Machado Date
Study Director

EASTMAN KODAK COMPANY

Vomeoh lotbiseck 1 fosfis

JbsephiW. Gorsuch Date
Sponsor’s Representative

Springborn Laboratories, Inc.
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7.0 RESULTS
7.1 Preliminary Testing
7.2 Definitive Test
' 7.2.1 Water Quality Determinations
7.2.2 Exposure Monitoring
7.2.3 Biological Observations

8.0 TEST VALIDITY

Table 1. Stability of crotonaldehydeinwater. . ......................... 31

Table 2a. Daily water quality determinations made during the 33-day
exposure (28 days post-hatch) of fathead minnow (Pimephales
promelas) embryos and larvae t6 crotonaldehyde

Table 2b. Weekly water quality determinations made during the 33-day
exposure (28 days post-hatch) of fathead minnow (Pimephales
promelas) embryos and larvae to crotonaldehyde

Table 3. Results of the analysis of the stock solutions for
crotonaldehyde concentration during the 33-day exposure
(28 days post-hatch) of fathead minnow (Pimephales
promelas) to crotonaldehyde

Table 4. Percentage of healthy, fertile embryos between 40- to
48-hours after test initiation, organism survival at hatch and
survival of larvae at the termination of the 33-day exposure
(28-days post-hatch) of fathead minnow (Pimephales promelas)
to crotonaldehyde

Total length and wet weight of surviving larvae at test
termination (28-days post-hatch) of the early life-stage
exposure of fathead minnow (Pimephales promelas) to
crotonaldehyde

FIGURES

Springborn Laboratories, Inc.
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Figure 1. Representative chromatogram showing recovery of
crotonaldehyde from the stock solution prepared during the
early life-stage exposure of fathead minnow (Pimephales

' promelas) to crotonaldehyde

Figure 2. Representative chromatogram showing recovery of
crotonaldehyde from one of the Quality Control samples
analyzed concurrently with the stock solution during the
early life-stage exposure of fathead minnow (Pimephales
promelas) to crotonaldehyde

Figure 3. Percentage of healthy, fertile embryos determined following
40 - 48 hours of the initiation of the early life-stage exposure
of fathead minnow (Pimephales promelas) to crotonaldehyde

Figure 4. Organism survival at the completion of the hatch period
(day 5) during the early life-stage exposure of fathead
minnow (Pimephales promelas) to crotonaldehyde

Figure 5. Larval survival during the early life-stage exposure of fathead
minnow (Pimephales promelas) to crotonaldehyde

Figure 6. Mean total length of organisms during the early life-stage
exposure of fathead minnow (Pirmiephales promelas) to
crotonaldehyde

Figure 7. Mean wet weight of organisms during the early life-stage
exposure of fathead minnow (Pimephales promelas) to
crotonaldehyde
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STUDY TITLE

Crotonaldehyde - The Toxicity to Fathead Minnow
(Pimephales promelas) During an Early Life-Stage Exposure

ABSTRACT

The purpose of this study was to estimate the chronic toxicity of crotonaldehyde to
fathead minnow (Pimephales promelas) under ﬂow-through conditions. Fathead minnow
embryos/larvae were continuously exposed for 33 days (28 days post-hatch) to nominal
concentrations of 1.7, 0.87, 0.43, 0.22, 0.11 and 0.054 mg A.l./L and a dilution water control.
Observations were made on the percentage of healthy, fertile embryos following;« 40- to
48-hours of test initiation. Observations of survival of organisms at hatch and on survival and
growth (total length and wet weight) of larvae after 28 days of post-hatch exposure were
made.

?

-

Analyses of test article stock solutions we;é performed on days 0, 5, 12, 19, 26 and
33. Results of these analyses confirmed that concentrations of crotonaldehyde in the stock
solutions were close to nominal. Reported early life-stage results are based on nominal
concentrations. Exposure solutions were observed to be clear and colorless throughout the
exposure. Analysis of "}19 water quality parameters (e.g., temperature, dissolved oxygen
concentration, total hargness and alkalinity, etc.) throughout the exposure period established
that these water qualiti( parameters remained within acceptable limits for the sp:rvival and

growth of fathead minnow.
p
Between 40 - 48 hours after the initiation of the definitive early life-stage test, the
percent of healthy, fertile er?)i)ryos was determined for each test concentration and the
control. Only 5% of the organisms exposed to the 1.7 mg A.lL/L test concentration were
determined to be healthy, fertile embryos which was significantly different (p < 0.05) as
compared to the control organisms (95%). Embryos identified to be healthy and fertile in the
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remaining test concentrations (0.87 - 0.054 mg A.l./L) ranged from 83 - 93% and was similar
to that of the control group.
‘

At the completion of the hatching period (day 5), no survivors were observed among
organisms exposed to the 1.7 mg A.L/L test concentration, while 73% of the organisms
exposed to the 0.87 mg A.l./L test concentration survived. Statistical analysis determined that
survival in the 0.87 mg A.L/L treatment level was significantly different (p < 0.05) compared
to the survival of the contrbl organisms (90%). Survival among organisms exposed to the
remaining test concentrations (0.43 - 0.054 mg A.L/L) ranged from 80 - 90% and was not
statistically different from the survival of the control organisms (90%). No abnormalities were
observed among any of the live larvae in this test, therefore, statistical analyses tp determine

the percentage of embryos that produced live, normal larvae were not conductéd.

Following 28-days post-hatch exposure, larval survival among organisms exposed to
the 0.87, 0.43, 0.22, 0.11 and 0.054 mg A.L/L crotonaldehyde was determined to be 66, 85,
69, 73 and 83%, respectively. Survival in these test concentrations was not statistically
different from the survival of the control organisms (82%). No abnormalities were observed
among any of the surviving larvae in this test. Therefore, statistical analyses to determine the
percentage of embryos that produced live, normal larvae at the end of the test were not
conducted.

o

Mean total leng’ths for organisms exposed to the 0.87, 0.43 and 0.22 mg A.l/L test
concentrations were 25, 27 and 28 mm, respectively, and were statistically differec‘;t (p < 0.05)
when compared to the mean total length of the control larvae (29 mm). Total Ie;gths at the
remairiing two concentrations tested (0.11 and 0.054 mg A.l./L) averaged 29 mm each and
were statistically equivalent 1o the mean total lengths of the control organisms.

Mean wet weight for organisms exposed to the 0.87 mg A.l/L test concentration was
0.17 g. Statistical analysis determined a significant difference was present when this value
was compared to the mean wet weights of the control organisms (0.25 g). Mean wet weights‘
for organisms exposed to the four lowest treatment levels (0.43 - 0.054 mg A.l/L) ranged from
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0.23 - 0.26 g and were not statistically different from the weight of organisms exposed to the
control solutions.
¢

Based on these results, mean larval length was determined to be the most sensitive
indicator of the toxicity of crotonaldehyde to the fathead minnow. The Lowest-Observed-
Effect Concentration (LOEC) was 0.22 mg A.l/L. Although the difference between the length
of larvae exposed to 0.22 mg A.l./L was determined to be statistically different from the length
of the control organisms (e.g., 28 mm vs. 29 mm) the biological significance of this difference
is uncertain. Utilization of this difference (1 mm) to establish the Lowest-Observed-Effect
Concentration should be considered a conservative estimate of the toxicity of crotonaldehyde
to early life-stages of fathead minnow. The No-Observed-Effect Concentration (NOEC) was
determined to be 0.11 mg A.L/L. Based on these data, the Maximum Acceptaéle Toxicant
Concentration (MATC) for crotonaldehyde and fathead minnow was estimated to be
> 0.11 mg Al/L and < 0.22 mg A.L/L (geometric mean MATC = 0.16 mg A.L/L).

TESTING FACILITY

Springborn Laboratories, Inc.
Environmental Sciences Division
790 Main Street

Wareham, Massachusetts 02571
U.S.A.

SPONSOR

‘,’hs

Eastman Kodak”Company
Rochester, New York 14650
US.A.

DATE OF STUDY INITIATION 29 July 1992

DATES OF CHEMICAL EXPOSURE 2 September - 5 October 1992

DATE OF STUDY COMPLETION 24 November 1992
STUDY PARTICIPANTS

Mark W. Machado Study Director

Rex Tien Analytical Chemist

Susan P. Shepherd Coordinator, Data Management and Reporting Unit

Springborn Laboratories, Inc.




ES-92-044
i 279408D
Report No. 92-10-4472 Page 11 of 152

1.0 INTRODUCTION

1.1 Objective

The objective of this study was to determine the effects of crotonaldehyde on fathead
minnow (Pimephales promelas) embryos and larvae during continuous aqueous exposure,
Characteristics which make fathead minnow suitable for the early life-stage test are their ease
in handling, their known sensitivity to a variety of toxicants, the ready availability of fertilized
eggs, and the extensive existing data for this species. The definitive embryo/larval exposure
was initiated within 24 hours after egg fertilization and continued through 33 days (28 days
post-hatch). The effects on embryo viability following 40 to 48 hours after test initiation, on
embryo survival (live larvae and live, normal larvae) at hatch, and on survival (live fish and
live, normal fish) and growth (wet weight and total length) of larvae at test termipation were
measured and used to estimate the Maximum Acceptable Toxicant Concentration (MATC).
The MATC is defined as the concentration range encompassing the highest test concentra-
tion that had no significant (p <0.05) effect on the test organism performance and the lowest
concentration that significantly affected the exposed organisms. The MATC is expressed as
the geometric mean of the lowest effect and highgst-observed-no effect concentrations dnd
is estimated from the most sensitive of the criteri;z used (e.g., organism survival at hatch,

larval survival and larval growth at test termination).

1.2 Rationale

Macek and Sleight-(1977) and McKim (1977) described fish embryo/larval investiga-
tions as providing reasg;nably accurate short-term predictions of potential long-term chemical
toxicity to fish. In the majority of the chronic toxicity studies reported by these aéxthors, and
of those performed at this laboratory, the embryos and larvae were genera@ the most
sensitie life-stages to chemical exposure. Rarely were reproduction or survival and growth
of secdnd generation larvag reduced at exposure levels lower than those that reduced
survival or growth of the first generation larvae. These authors demonstrated that for the
majority of chemicals the shorter and more economical embryo/larval tests yielded estimates

of safe concentrations very similar to those derived from full life-cycle chronic toxicity studies.
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2.0 TEST ARTICLE

Identity: Crotonaldehyde (MSDS, Appendix 1)
Sample Reference Identification No.: Lot #7-92, CAS #4170-30-3
Received at SLI: 23 July 1992

Physical/Chemical Properties
Purity: 93.8% active ingredient (Purity Determination, Appendix 2)
Composition: The test article was received as a clear liquid

Storage Conditions: Refrigerated at 4 °C -
The test-article was kept in a tightly sealed container, and any head space
was purged of air using nitrogen. This was done to minimize the potential

for oxidation.

Carrier Solvent: The test article stock solutions were prepared in NANOpure® witer

without the use of a carrier solvent.

3.0 MATERIALS AND METHODS

3.1 Protocol

The embryo-larvdl’ exposure was conducted according to the protocol entitled
“Protocol for Conducti;'ag Early Life-Stage Toxicity Test with Fathead Minnow, Pimephales
promelas, Following TSCA Guideline 797-1600", SLI Protocol #072292/TSCA 7%3-1 600 FM-
ELS/KODAK and Protocol Amendments #1 and #2 dated 20 August and 3 November 1992,
respeétively (Appendix 3). The procedures outlined in this protocol followed the TSCA Test
Standard § 797.1600 (U.S. EPA. 1985, 1987. Toxic Substances Control Act Test Guidelines.
Federal Register 50(188), September 27, 1985. Amended, May, 1987), and conformed to the
consent order established between Eastman Kodak Company and U.S. EPA entitled "Testing
Consent Order, Crotonaldehyde” Docket # OPTS 42108). The study was initiated on 29 July
1992, the day the Study Director signed the protocol, and was completed on the day the‘

Study Director signed the final report. The experimental phase of the early life-stage
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exposure was conducted from 2 September to 5 October 1992, at Springborn Laboratories,
Inc. (SLI), Environmental Sciences Division, Wareham, Massachusetts.
‘

3.2 Test Organism

Fathead minnow eggs were obtained from brood stock maintained at Springborn
Laboratories, Inc. (SLI). Springborn Laboratories, Inc. has maintained a continuing
reproducing culture of fathead minnows since 1973. Brood stock fathead minnow ranged
from 8 - 13 months old at the time of egg collection for this study and were judged to be in
good health. On the day prior to test initiation, spawning tiles were placed in the fathead
minnow brood culture unit. The eggs were collected from the tiles using the finger-rolling
method and impartially distributed to the egg incubation cups in the followiag manner:
fourteen unlabeled, unassigned petri dishes were set in a shallow waterbath m%intained at
25 °C. A small amount of water from the control aquaria was placed in each dish. The
collected eggs were then counted into each dish sequentially, five at a time, until each dish
contained forty eggs. Subsequently, a second count was conducted of the eggs to ensure
accuracy. Fourteen labeled incubation cups were placed in control water at 25 °C. Edch
group of 40 eggs in the petri dishes was impartially transferred to one of the fourteen

incubation cups. At test initiation, the embryos were <24 hours old.

Following the completion of hatching (day 5), the larvae were fed live brine shrimp
nauplii (Artemia salina, £*48 hours post-hydration) three times daily on weekdays and two
times daily on weekend;. During the first seven days of feeding, food was added at minimum
intervals of four hours (i.e., 8:30 am, 12:30 pm and 4:30 pm). Representative sarliples of the
brine shrimp nauplii were analyzed for the presence of pesticides, PCBs and toxic metals
(Appendix 4). The food was considered to be of acceptable quality since the total
concentration of pesticides measured was less than 0.3 mg/kg (ASTM, 1985).

3.3 Test Dilution Water
The dilution and control water used during this study was well water which was

pumped into an epoxy-coated concrete reservoir where it was supplemented on demand with ‘

Town of Wareham untreated well water and aerated. During the study, weekly characteriza-
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tion of the well water established total hardness and total alkalinity ranges as CaCO, of 24 -
29 mg/L and 20 - 25 mg/L, respectively, a pH range of 6.9 - 7.1, and a specific conductivity
range of*100 - 130 umhos/cm. Representative samples from the dilution water source were
also analyzed for the presence of pesticides, PCBs, and toxic metals (Appendix 4). None of
these compounds were detected in any of the water samples analyzed at concentrations that
are considered toxic, in agreement with U.S. EPA and ASTM guidelines. Several species of
daphnids (a representative freshwater organism generally recognized to be sensitive to
chemical changes) are maintained in water from the same source as the dilution water used
in the study and have successfully survived and reproduced over several generations. This,
in combination with the previously mentioned analyses, confirms the acceptability of the
dilution water for toxicity studies. In addition, representative samples of the dilution water
source used during this study were also analyzed monthly for total organic cé%bon (TOC)
concentration, chemical oxygen demand (COD) concentration, total suspended solids (TSS)
concentration, unionized ammonia concentration and residual chlorine concentration. Based
on these analyses, the dilution water source was determined to have a TOC concentration
within the range of 0.5 - 0.9 mg/L, a COD concentration of < 7 mg/L, a TSS concentratiori of
< 4 mg/L, an unionized ammonia concentration of < 0.1 mg/L and a residual chlorine

concentration of < 0.05 mg/L.

3.4 Stock Solution
A study was conducted to determine the stability of crotonaldehyde in three different

freshwater matrices: .soft water (hardness approximately 26 mg/L as CaCO,), hard

reconstituted water (hardness approximately 170 mg/L as CaCO,) and NANOpure® water
(ASTM Type 1l). Test solutions were prepared by fortifying each water tySe with the
approériate amount of crotonaldehyde to achieve a nominal concentration of 17 mg A.l./mL.
An aliquot of each solution was removed for analysis immediately upon fortification (hour 0).
Subsequent samples were removed after 24 and 48 hours. An additional sample was
removed from the test solution prepared in NANOpure° water after 96 hours. All samples
were analyzed according to the methodology described in Appendix 5.
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Results of analyses conducted at 0 and after 24 hours indicated that crotonaldehyde
was stable in NANOpure® water but was not stable in either soft or hard reconstituted water
(Table 1)‘. Average measured concentrations of crotonaldehyde solutions prepared in hard
recénstituted water averaged only 14% of the nominal fortified concentration at 0 hour and
were variable at 24 hour with a mean of 13% of nominal (range; 8 to 18%). Measured
concentrations in soft water averaged 75% of the nominal fortified concentration at 0 hour,
but decreased to a maximum of 10% of nominal within 24 hours. Analysis of test solutions
prepared in NANOpure® water at 0 hour and 24 hours resulted in measured concentrations

which averaged 87% and 84% of the nominal fortified concentration, respectively.

Analytical difficulties were experienced during the preparation and the analysis of the
experimental samples removed at 48 hours. Based on the data obtained dur?ng the first
24 hours, no further evaluation of the soft or hard reconstituted water matrices was
conducted; however, additional samples were removed from the NANOpure® water test
solution after 96 hours to confirm the stability of crotonaldehyde in this matrix. The results
of these additional analyses (e.g., measured coneentrations averaging 106% of nominalf at
96 hours indicate that crotonaldehyde was stable in NANOpure® water for at least 96 hours.
Based on these data, all stock solutions of crotonaldehyde used to prepare exposure

solutions for the effects tests were prepared in NANOpure® water.

The consent orqe?"speciﬁed that stock solution analysis was to be conducted every
7 days throughout the exposure period.” A summary of the day of stock preparation, the day

of stock analysis and the age of representative stock solutions is presented beléw.
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Day of Day Sampled Age of Stock (days)
Preparation and Analyzed at Time of Analysis

-1 0 1

3 NA NA

5 5

12 12

19 19

26

26

NA = Not Applicable

Table 3 presents the results of the analysis of the stock solutions for crotonaldehyde

concentration performed on days 0, 5, 12, 19, 26 and 33. ’

3

Analysis of stock solutions during the in-life portion of the fathead minnow early life-
stage study and the life-cycle study with Daphnia magna (SLI Report #92-10-4473) further
indicated that the crotonaldehyde stock solutions (prepared in NANOpure® water) were
generally stable for 7 da‘y&. Although some variability is apparent in the individual measured

values, the average measured concentrations resulting from analyses conducted on 7-day

old stock solutions did not differ significantly relative to the nominal congentrations.

Measured stock solution concentrations and diluter calibrations established thatrotonalde-
hyde was being delivered to the exposure system at concentrations consistent with the
nomin;I treatment levels.

Stock solutions of 17 mg A.l./mL were prepared on exposure days -1 and 3 by diluting
approximately 3.6520 g (3.4256 g active ingredient) of test article with NANOpure® water
(which had been previously purged with nitrogen for 3 - 4 minutes prior to use) to a volume-
of 200 mL (Chemical Distribution Record, Appendix 6). Stock solutions of 17 mg A.L/mL
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diluter stock were prepared on test days 5, 12, 19 and 26 by dissolving approximately
9.1310 g (8.5649 g active ingredient) of test article with NANOpure® water (also purged with
nitrogen 'for 3 - 4 mintites) to a volume of 500 mL. Diluter stocks were observed to be clear

and colorless.

3.5 Test Conditions

The test was conducted using an exposure system consisting of an intermittent-flow
proportional diluter (Mount and Brungs, 1967), a temperature-controlled water bath and a set
of 14 exposure aquaria. The test system was designed to provide six concentrations of the
test article and a dilution water control. A Sage syringe pump, in conjunction with a 50-mL
Glenco® gas-tight syringe, was calibrated to deliver 0.23 mL of the stock solufion (17 mg
A.l./mL) during each diluter cycle into the diluter’s chemical mixing chamber which contained
2.25L of dilution water. The solution contained in the mixing chamber constituted the highest
test concentration (1.7 mg A.l./L, nominal) and was subsequently diluted (50%) to provide the
range of nominal exposure concentrations (0.87, 0.43, 0.22, 0.11 and 0.054 mg A.L/L).
Calibration of the diluter system was confirmed prior to test initiation, weekly during the stﬁdy
and following test termination. All treatment levels and the control were maintained in
duplicate. Test aquaria were labeled to identify the nominal test article concentration and
designated replicate. Beginning on test day 21, the column saturator, which was installed
on the diluter system prior to test initiation, was turned on in order to aerate the inflowing
dilution water. The ian\ﬁaual exposure solutions were not aerated at any time during the
exposure. liluminationrwas provided by Durotest Vitalite® fluorescent lights centrally located
above the test aquaria. A 16-hour light and 8-hour dark photoperiod was providg_':i daily with
a light intensity range of 50 - 100 footcandles at the surface of the exposure solutions.
Suddéh transitions from light to dark and vice versa were avoided.

The diluter system and exposure aquaria were fabricated of glass and silicone sealant.
Each test aquarium measured 39 x 20 x 25 cm with a 14.5 cm high side drain that maintained
a constant exposure solution volume of 11 L. Embryo incubation cups were glass jars (5 cm
0.D., 8 cm high) with 40-mesh Nitex® screen bottoms. A rocker arm apparatus, as described'
by Mount (1968), was used to gently oscillate the incubation cups in the test solutions. The
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diluter delivered the control and test solutions to the exposure aquaria at a rate sufficient to
provide approximately 6.7 aquarium volumes per 24-hour period, with a 90% replacement
time of approximately 8.0 hours (Sprague, 1969). The aquaria were impartially positioned in
a waterbath containing circulating water designed to maintain the test solution temperatures
at 25 + 2 °C. During the exposure period, all aquaria were brushed and siphoned to remove

detritus and uneaten food at least once weekly.

4.0 TEST PROCEDURES

4.1 Test Initiation

The exposure of fathead minnow embryos and larvae to crotonaldehyde was initiated
when the egg incubation cups, each containing forty embryos, were distributed to each of
the fourteen test aquaria. The diluter system was allowed to equilibrate with crot'énaldehyde
for eleven days prior to addition of the test organisms. A visual check of proper diluter
function was performed at least twice daily throughout the study.
4.2 Test Monitoring =, 7

4.2.1 Embryo-Larval Exposure. Dead embryos were counted and removed daily
until hatching was complete. Hatching was deemed complete (exposure day 5) when no
more than 5 unhatched viable embryos remained in any control or treatment-level egg
incubation cup. Calculations of percentage survival of organisms at hatch were based on
the number of live Iarvgé" "and embryos per incubation cup after hatching was completed

compared to the number of embryos per cup on test day 0.

The 28-day post-hatch larval exposure was initiated when all surviving larvae in each

incubaiion cup were removed and placed into their respective exposure aquaria. Dead larvae
were removed when observed, and behavior and appearance of larvae were observed and
recorded daily. Larval survival was estimated at least twice weekly. At 28-days post-hatch
exposure (test termination), the percentage larval survival was determined. The surviving
larvae were anesthetized with MS-222 (tricaine methane-sulfonate) and measured for mean
total length, and mean wet weight. The larvae were measured and weighed individually to‘

calculate the means and standard deviations of total length and wet weight.
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4.2.2 Water Quality Measurements. Dissolved oxygen concentration, pH and
temperature were measured in each aquarium daily. The temperature was continuously
monitored in one replicate (A) of the dilution water control. Dissolved oxygen concentration
waé measured using a YSI Model #57 dissolved oxygen meter with a combination
(temperature/dissolved oxygen) electrode polarographic probe. A Jenco Model 601A or a
Hanna Model HI pH meter and combination electrode were used for pH measurements.
Temperature (daily measurement) was measured with a Brooklyn alcohol thermometer.
Continuous monitoring of the control solution temperature was performed using a Brooklyn
Thermometer Company Min-Max thermometer in addition to an Omega Data Acquisition
System (ODAS). Total hardness, total alkalinity and total acidity as CaCO, (APHA et al.,
1985), specific conductance, total organic carbon (TOC) concentration and particulate matter
(e.g., total suspended solids, TSS) were measured on day O and weekly thereatter in
alternating replicates of the high and low test concentrations and the dilution water control
solution. Specific conductance was measured using a YSI Model #33 conductivity meter.
TOC measurements were performed with a Dohrman DC-80, and TSS measurements were
performed using an 11 cm diameter Whatman 934 AH filter, which was weighed on a SP-is2
analytical balance. Unionized ammonia was measured in alternating replicates of the control
solution twice weekly with an Orion Model SA-720 meter and a gas-permeable probe (Model
9512). Light intensity was measured with a General Electric Model 214 light meter.

4.3 Analytical Measurefients

Triplicate samples of stock solutions were analyzed on days 0, 5, 12, 19, 26 and 33
for crotonaldehyde concentration. All stock solutions were analyzed within §4 hours of
preparation with the exception of stock solutions analyzed on days 0 and 33. The day O
stock solution was 1 day old at the time of analysis, while the day 33 stock solution was
7 days old at the time of analysis. In addition, duplicate samples of stock solutions prepared
on days -7, 3, 5, 12 and 19 were analyzed on days 0, 5, 12, 19 and 26, respectively in order
to monitor stock stability. All samples were removed from the approximate midpoint of the
volumetric flask using a volumetric pipet. Samples were derivitized and exiracted immediately
after sampling. Three Quality Control (QC) samples were prepared at each sampli}lg interval
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and remained with the set of stock solution samples throughout the analytical process.
These QC samples were prepared in NANOpure® water at a concentration of crotonaldehyde
similar 10 the nominal stock solution concentration. Results of the analysis of QC samples
weré used to judge the precision and quality control maintained during the analysis of stock
solution samples. All samples were analyzed utilizing a gas chromatographic (GC) procedure
according to the methodology presented in Appendix 5. A method validation study
conducted at SLI prior to the initiation of the chronic test established a mean recovery of
crotonaldehyde of 88.5 + 5.8% from diluent water (fortified to a hardness of 160 - 180 mg/L
as CaCoO,).

5.0 STATISTICAL ANALYSES

At the termination of the study, data obtained on the percentage of healthy, fertile
embryos following 40 to 48 hours of test initiation, organism survival at hatch, and larval
survival and larval growth (wet weight and total length at test termination) were statistically
analyzed to establish significant differences between the treatment-level and control
organisms. Analyses were performed using the mean organism response in each replicate
aquarium rather than individual response values. All statistical conclusions were made at the
95% level of certainty except in the case of the Bartleit’s Test, in which the 99% level of

certainty was applied. The following procedures were used:

‘.,_)t\.
:

¥

1) The percentage survival data were transformed (e.g. arcsine square-root percentage)

for analysis. >

2) The Shapiro-Wilks test for normality (Weber et al., 1989) was conducted and
"{ compared the observed sample distribution with a normal distribution. The
assumption that observations are normally distributed must be validated before
subsequent analyses, following parametric procedures, can be performed. If the

data are not normally distributed, then a non parametric procedure (e.g., Kruskal-

Wallis test) is used for subsequent analyses.
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3) As a check on the assumption of homogeneity of variance, implicit in parametric
statistics, data for each endpoint were analyzed using Barllett’s Test (Horning and
‘Weber, 1985).
For each endpoint, the performance at each treatment level of crotonaldehyde was
compared with the performance of the dilution water control using the Williams' Test
(Williams, 1971, 1972). A description of each of this procedure is presented in
Appendix 7.
Data obtained for organism survival at hatch and larval survival at test termination
were analyzed before larval growth (length and weight). Treatment levels that cause
significant survival effects at test termination are generally excluded from further

statistical analysis.

A computer program (Gulley, et al, 1989) was used to perform the computations.
The theoretical threshold concentration expected to produce no deleterious effects at the
95% level of certainty was estimated as the Maximum Acceptable Toxicant Concentration
(MATC). The MATC is equal to the geometric mean of the limits set by the lowest méan
measured concentration that showed a statistically significant effect (Lowest-Observed-Effect
Concentration, LOEC) and the highest mean measured test concentration that showed no
statistically significant difference versus the control (No-Observed-Effect Concentration,
NOEC). Based on these data, the MATC was estimated. Determination of these levels is
based on the most sen?iﬂ\‘re of the performance criteria evaluated (e.g., organism survival at

hatch, larval survival and growth).
6.0 DATA STORAGE AND RECORDS RETENTION

All raw data and the, original final report produced for this study will be stored for a
minimum of ten years in the archives of the Study Sponsor. A copy of the final report will be

stored in the archives of Springborn Laboratories, Inc., Wareham, Massachusetts.
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7.0 RESULTS

7.1 Preliminary Testing

‘Prior to the initiation of the definitive study, a preliminary exposure was conducted
at SLI. During this preliminary test, fathead minnow larvae (< 14 days old) were exposed
under flow-through conditions to nominal concentrations of 1.0, 0.50, 0.25, 0.12, 0.062 and
0.031 mg Al/L. Throughout the exposure period, no undissolved test article (e.g.,
precipitate) was observed in any of the exposure solutions. Following 14 days of exposure,
no mortality was observed among larvae exposed to any of the concentrations tested with
the exception of the 0.12 mg A.L/L test concentration in which 10% mortality was observed.
No sublethal effects (e.g., lethargy) were observed among surviving larvae exposed to any
of the test concentrations. Based on these results, nominal concentrations of 1.% 0.87, 0.43,

P)

0.22, 0.11 and 0.054 mg A.l./L were selected for the definitive exposure.

7.2 Definitive Test

7.2.1 Water Quality Determinations. A summary of the water quality parameters
measured during the 33-day exposure of fathead-minnow embryos and larvae is presented
in Tables 2a and 2b. The concentrations of crotonaldehyde tested did not affect the pH,
dissolved oxygen concentration, total hardness, total alkalinity and total acidity. Water
samples removed from the high and low test solutions and the control solution throughout
the exposure period contained mean total organic carbon (TOC) concentrations of 2.9, 2.8
and 3.4 mg/L, respectivief?‘, and in mean total suspended solids (TSS) concentrations of 3.4,
5.0 and 5.7 mg/L, respectively. Throughout the exposure period, concentrations of unionized
ammonia measured in the control solutions ranged from 0.53 - 1.1 ug/L. Moni@ring of the
test solutions demonstrated that the test solution temperature ranged from 23 -‘26 °C. The
results'of the water quality measurements made during this study established that conditions
maintained throughout the 33-day exposure were satisfactory for the promotion of fathead

minnow embryo hatchability, larval survival and growth.

7.2.2 Exposure Monitoring. A complete check of diluter function was made twice
daily. Diluter calibration was checked at test initiation and weekly thereafter during the study.
No deviations in calibration were observed throughout the study. The diluter system which

-
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prepared and delivered the test solutions to the exposure vessels functioned properly during
the 33-day study. Throughout the exposure period, the diluter stock solutions and the test

solutions were observed to be clear and colorless.

Analyses of the stock solutions for crotonaldehyde were performed on days 0, 5, 12,
19, 26 and 33. The results of these analyses confirmed concentrations of crotonaldehyde
in the stock solutions were close to nominal (Table 3). Review of these data in addition to
data collected in support of the stability study indicated that the crotonaldehyde stock
solutions (prepared in NANOpure® water) were generally stable for 7 days. Representative
chromatograms from the analyses of the stock solution and a Quality Control sample are

presented in Figures 1 and 2, respectively.

7.2.3 Biological Observations. Table 4 presents the percent of healthy, fertile
embryos following test initiation, embryo survival at hatch and larval survival at test
termination. Between 40 - 48 hours after the initiation of the definitive test, the percent of
healthy, fertile embryos was determined in each test concentration and in the control
(Figure 3). The percentage of healthy, fertile embryos in the highest test concentration (1.7
mg A.l/L) was 5% which was signiﬁcantly different (p < 0.05) from the control organisms.
Embryos identified to be healthy and fertile in the remaining test concentrations (0.87 - 0.054
mg A.l/L) ranged from 83 - 93%, which did not differ significantly from the control organisms.

2
:

Atthe completgon of the hatching period (day 5), no survivors were observed among
organisms exposed to the 1.7 mg A.L/L test concentration, while 73% of the;'iorganisms
exposed to the 0.87 mg A.L/L test concentration survived (Figure 4). Statistical analysis
detemiined that survival in the 0.87 mg A.L/L treatment level was significantly different
(p < 0.05) compared to the survival of the control organisms (90%). Survival among
' organisms exposed to the remaining test concentrations (0.43 - 0.054 mg A.l./L) ranged from
80 - 90% and was not statistically different from the survival of the control organisms. No
abnormalities were observed among any of the live larvae in this test, therefore, statistical
analyses to determiné the percentage of embryos that produced live, normal larvae was not‘

conducted.
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Because no organisms exposed to the 1.7 mg A.L/L test concentration survived, this
treatment level was excluded from further statistical analyses. Following 28-days of post-
hatch exposure, larval survival rates among organisms exposed to the 0.87, 0.43, 0.22, 0.11
and 0.054 mg A.L/L test concentrations were determined to be 66, 85, 69, 73 and 83%,
respectively (Figure 5). Comparison of these data to that of the control organisms (82%
survival) established that no significant difference existed for larval survival at these treatment
levels. No abnormalities were observed among any of the live larvae surviving in any of the
concentrations, therefore, statistical analyses to determine the percentage of embryos that

produced live, normal larvae at the end of the test were not performed.

Table 5 presents the growth (total length and wet weight) data for all organisms
surviving at test termination. Mean total length measurements among organisr‘;'ls exposed
to the 0.87, 0.43 and 0.22 mg A.L/L test concentrations were 25, 27 and 28 mm, respectively,
and were statistically different (p < 0.05) when compared to the performance of the control
larval (29 mm) (Figure 6). Mean total lengths among organisms exposed to the remaining
concentrations tested (0.11 and 0.054 mg A.l/L) averaged 29 mm each and were hot

statistically different from the mean total length of the control organisms.

Mean wet weights of organisms exposed to the 0.87 mg A.l./L test concentration was

0.17 g, which was significantly different (p < 0.05) when compared to the mean wet weight
of organisms exposed tothe control solutions (0.25 g) (Figure 7). Mean wet weights among
organisms exposed togihe four lowest treatment levels tested (0.43 - 0.054 mg A.L/L) ranged
from 0.23 - 0.26 g and were statistically similar to the mean wet weight of organisq_‘;s exposed
to the control solutions. )
3

Based on these results, larval length was determined to be the most sensitive
indicator of the toxicity of crotonaldehyde to fathead minnow. The Lowest-Observed-Effect
Concentration (LOEC) was 0.22 mg A.L/L. The No-Observed-Effect Concentration (NOEC)
was determined to be 0.11 mg A.l/L. Based on these data, the Maximum Allowable Toxicant
Concentration (MATC) for crotonaldehyde and fathead minnow was estimated to be
> 0.11 mg AlL/L and < 0.22 mg A.L/L (geometric mean MATC = 0.16 mg A.L/L).
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Copies of raw data used to establish the maintained exposure conditions (e.g., water
quality, test article concentration) and the concentration-effect response used to determine
the reported LOEC, NOEC and MATC values for this study are presented in Appendix 8.

8.0 TEST VALIDITY

The following criteria for a valid test were met during the study:
Average survivability among control organisms was > 80%, and the survival among
organisms in any one control chamber was > 70%.
The coefficient of variation of weights of surviving control fish in each replicate test

vessel was less than 40%.

When compared to the performance of the control organisms, significant™differences

p < 0.05) were observed for the following parameters: percent of healthy, fertile
embryos within 40 to 48 hours after test initiation (1.7 mg A.L/L test concentration),
embryo survival at hatch (1.7 and 0.87 mg A.L/L test concentrations), mean total
length (0.87, 0.43 and 0.22 mg A.l/L test concentrations), and mean wet weight
(0.87 mg A.l/L test concentration).

9.0 PROTOCOL DEVIATIONS

The following devtations to the protocol were noted:

Appendix | of thé study protocol states that the loading in test chambers should not
exceed 0.1 grams of fish per liter of test solution passing through the teét chamber
in 24 hours. During this study, the biomass loading at test termination wa; calculated
}o be 0.11 grams per liter per aquarium per day. This difference in the biomass
loading is minimal angd inconsequential and is therefore not considered to have an

impact on the resuilts of this study.

The study protocol states that min/max temperatures shall be recorded hourly in at
least one test chamber. During this study, min/max temperatures were recorded
hourly in replicate A of the control solution except during the period from 1415 hours
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on 11 September 1992 to 1115 hours on 12 September 1992 due to an apparent
temperature system-wide failure. However, continuous temperature monitoring of the
control solution (replicate A) using a Brooklyn min/max thermometer established a
temperature range of 23 - 26 °C during this period which confirmed that the proper

temperature was being maintained.
10.0 CONCLUSION

During this study, statistical analyses were performed on the percentage of healthy,
fertile embryos following 40 - 48 hours of the initiation of the test, the embryo hatching
success and the survival and growth (mean total length and wet weight) of larval fish at test
termination. Based on the results of these analyses, total length was determingd to be the
most sensitive indicator of the toxicity of crotonaldehyde to fathead minnow. The Lowest-
Observed-Effect Concentration (LOEC) was 0.22 mg A.l/L. Although the difference between
the length of larvae exposed to 0.22 mg A.l./L was determined to be statistically different from

the length of the control organisms (i.e., 28 mm vs, 28 mm) the biological significance of this

difference is uncertain. Utilization of this difference (1 mm) to establish the Lowest-Observed-
Effect Concentration should be considered a conservative estimate of the toxicity of
crotonaldehyde to early life-stages of fathead minnow. The No-Observed-Effect Concentra-
tion (NOEC) was determined to be 0.11 mg A.L/L. Based on these data, the MATC for
crotonaldehyde and fathead minnow was estimated to be > 011 mg Al/L and
< 0.22mgA.lL/L (georﬁetric mean MATC = 0.16 mg A.L/L).
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Table 1. Stability of crotonaldehyde in water.

Measured Concentration (mg/mL)

Nominal
Matrix Concentration 0-Hour 24-Hour 48-Hour®

(mg/mL)

Hard water? 17 2.329 3.134
: 2384 1.356

Soft water? 12.510 1.709
13.070 —

NANOpure® 17  14.790 14.200 e 19.600
water 14.730 15.350 ° 16540

QC #1° 16.940 18.52 16.62 19.140
QC #2 17.33 10.18' 16.79 21.910

QC #3 25.16' 11.89 25.180' 22.110

-

Analytical difficulties were experienced during the preparation and the analysis of the experimental
samples removed at 48 hours.

Hardness equal to approximately 170 mg/L as CaCO,.

Below the limit of quantitation.

Hardness equal to approximately 26 mg/L as CaCO,.

Quality Control samples prepared in NANOpure® water, nominal = 20.2 mg/L

Percent recovery for #iis QC sample was outside of the standard range accepted by this
laboratory (i.e., + 3 standard deviations from the mean recovery established during the method
validation/recovery stidy, Appendix 5).

NS = Not Sampled
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Table 2a. Daily water quality determinations made during the 33-day
exposure (28 days post-hatch) of fathead minnow (Pimephales
promelas) embryos and larvae to crotonaldehyde.

Mean
Nominal Dissolved Mean
Concentration Oxygen® Temperature®™

(mg A.L/L) (mg/L) (°C)

17 9.0 (0.80)° 24 (0)°
8.3 (0.82) 24 (0)

0.43 . 84(082 24 (0)
0.22 8.5 (0.82) 24 (0)
0.11 8.4 (0.74) 24 (0)
0.054 8.4 (0.86) 24 (0)

Control 8.7 (0.92) 24 (0)

] z;
N = 68

b Temperature measurements presented in this table represent daily measurements made in each
exposure solution using a Brooklyn alcohol thermometer.

Standard deviations of the measurements obtained during the 33-day study are presented in
parentheses.
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Table 2b. Weekly water quality determinations made during the 33-day
exposure (28 days post-hatch) of fathead minnow (Pimephales
promelas) embryos and larvae to crotonaldehyde.

Nominal Concentration {(mq A.L./L)
Parameter Control 0.054 1.7

Total Hardness? 30 31 31
{mg/L as CaCO,) .D. (2.5) (3.0

Total Alkalinity® 22 23
(mg/L as CaCO,) .D. (3.9 (2.4)

Total Acidity® 6.5 6.0
(mg/L as CaCO,) D. (1.4) (1.5)

Specific Conductivity® 130 140
(umhos/cm) S.D. (7.9) (19

Total Organic Carbon?® Mean 3.4 2 2.8
(mg/L) S.D. (3.2 (1.9)

Total Suspended Solids? Mean 57 5.0
(mg/L) S.D. (6.49) @.7)

Unionized® # Mean 0.70
Ammonia (ug/l) , S.D. (0.28)

N=6

S.D. = Standard Deviation

N =10 .

Measurement not required for this treatment level.

i,

Springborn Laboratories, Inc.




ES-92-044
. 279408D
Report No. 92-10-4472 . Page 34 of 152

Table 3. Resuits of the analysis of the stock solutions for
crotonaldehyde concentration during the 33-day exposure
(28 days post-hatch) of fathead minnow (Pimephales
promelas) to crotonaldehyde.

Nominal Measured Concentration (mg A.L/mL)
Concentration
(mg A.l/mL) Day 0° Day 5° Day 12®° Day19®  Day26°

17 15.5 229 20.0 15.1 19.2
16.2 21.4 187 14.2 20.0
17.6 22.5 20.2 14.8 19.8

16.8 18.6 215 18.1 19.6
(20.2)° (20.2) (20.2) (20.2) (20.2)

17.7 18.5 222 16.7 19.8
(20.2) (20.2) (20.2) (20.2) (20.2)

18.9 18.9 22.0' 18.5 19.5
(20.2) (20.2) (20.2) (20.2) (20.2)

Stock solution was 1 day old at the time of samplifig.

Stock solution was prepared on the same day of the indicated sampling interval.

Stock solution was 7 days old at the time of sampling.

QC = Quality Control sample

Nominal fortified concentration is presented in parentheses.

Percent recovery is outside the standard acceptable range established by this laboratory (i.e. + 3
standard deviations from the mean recovery established during the method validation,
Appendix 5). Although two of the three QC samples analyzed on day 12 were outside of the
standard acceptable ré"nge, results obtained for the stock solution at this sampling interval were
considered to be representative since the results obtained for the stock solution on day 12 were
consistent with the results obtained for the stock solution at the other sampling intervals.

~a
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Table 4. Percentage of healthy, fertile embryos between 40- to
48-hours after test initiation, organism survival at hatch and
survival of larvae at the termination of the 33-day exposure
(28-days post-hatch) of fathead minnow (Pimephales promelas)
to crotonaldehyde.

Nominal Healthy, Fertile Embryo Larval Survival
Concentration Embryos Hatching Success at Termination
(mg ALL) (%) (%) (%)

1.7 10 ) NAP
0 : 0 NA
52 0? NA

85 65 79
88 80 52 %
86 73 66 ~

85 78 84
88 85 85
86 81 85

S0 83 75
75 - 78 63
83 80 69

90 a0 81
78 70 66
Mean 84 80 73

0.054 A .. 88 88 83
B 7 98 93 83
Mean 93 - 90 83

Control A 98 a0 86 -
B 93 90 78 =
Mean 95 a0 82

3
H

% Significantly different (p < 0:05) as compared to the control organisms.
NA = Not Applicable since 100% mortality was observed among organisms exposed to this
treatment level at the termination of hatch (day 5).
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Table 5. Total length and wet weight of surviving larvae at test
termination (28-days post-hatch) of the early life-stage
exposure of fathead minnow (Pimephales promelas) to
crotonaldehyde.

Nominal Total Wet
Concentration Length Weight
(mg A.L/L) {(mm) (9)

1.7 NA® NA®
NA NA
NA NA

25 (1.9)° 0.17 (0.041)
25 (2.4) 0.17 (0.051)
25 (2.1)° 0.17 (0.035)°

28 (2.3) 0.24 (0.062)
27 (2.3) 0.22 (0.050)
27 (2.4)° 0.23 (0.057)

28 (2.1) 0.24 (0.054)
29 (1.9) 0.25 (0.051)
28 (2.0)° 0.24 (0.052)

28 (2.0) 0.24 (0.058)
29 (1.7) 0.29 (0.058)
29 (2.0) 0.26 (0.062)

29 (2.7) 0.26 (0.072)
B 29 (3.9) 0.26 (0.087)
Mean 29 (3.3) 0.26 (0.079)

Control  * A 30 (2.8) 0.24 (0.059)
B 29 (2.6) 0.27 (0.059)
Mean 29 (2.7) 0.25 (0.066)

NA = Not Applicable since 100% mortality was observed among organisms exposed to this
treatment level at the termination of hatch (day 5).

Standard deviation is presented in parentheses.

Significantly different (p <0.05) as compared to the control organisms.
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Figure 1. Representative chromatogram showing recovery of
crotonaldehyde from the stock solution prepared during the

early life-stage exposure of fathead minnow (Pimephales
promelas) to crotonaldehyde.
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Figure 2. Representative chromatogram showing recovery of
crotonaldehyde from one of the Quality Control samples
analyzed concurrently with the stock solution during the
early life-stage exposure of fathead minnow (Pimephales
promelas) to crotonaldehyde.
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Figure 6. Mean total length of organisms during the early life-stage
exposure of fathead minnow (Pimephales promelas) to
crotonaldehyde.
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Figure 7. Mean wet weight of organisms during the early life-stage

exposure of fathead minnow (Pimephales promelas) to
crotonaldehyde.
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MATERIAL SAFETY DATA SHRET
EASTHAMN CHEMICAL PRODUCTS, INC.
EASTHAN XODAX CONPARY
Kingsport, Tennesgea 37662
For Health Hazaerd Information, Call: (615) 229-6094

Yor Other Infomai:ion, Call Your Kastman Repressntstive

Esstman Operator: (61S5) 229-2000 ~ - Date of Prepacation 08-24-87

SECTION I. IDENTIFICATION

Name:
Crotonaldehyde
Synoayme: PM 161; 2-Butanal,

Formula: C,HO
MHolecular Weight: 70.09

SECTION IX. PRODUCT AND COMPONENT HAZARD DATA

A

Approx * Eastman
COMPONENTS : Weight % CAS Reg ¥No Kodak Wo

Crotonaldehyder 92 4170-30-3 901878
Water 8

..

See Section VI-A for information on exposure limits.

PRECAUTIONARY LABEL STATEMENTS:

DANGER!  FLAMMABLE 1y,
MAY BE FATAL IF INHALED OR ABSORBED THROUCH THE SKIN
CAUSES SKIN AND EYE BURNS .
HARMFUL IF SWALLOWED
VAPOR EXTREMELY IRRITATING
MAY FORM EXPLOSIVE PEROXIDES
MAY POLYMERIZE

Keep away from hest, cpcrkc. :nd flm
Do not breathe vapor.

3. not get In eyes, on skin, on clothlns.
Keep container tightly closed.-

Use only with adequate ventilation

Hash thoroughly after handltns “

Do not allow to evapocate to n

Xeep from contact with clkcline

®POTSON- INHALATION HAZARD* CALL A PHYSICIAY IMMEDIATELY

.

MSDS-10,597A-1 (08-87)°

Replaces 07-87 Edition
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IFIHST-AID: If Inhaled, cemove to fresh sir. If not bresthing, give acti-
f“flclcl respiration, prefarably mouth to mouth. If breathing is difficult,
givae oxygen. In case of contact, imaedistely flueh eyes and skin with

’ plenty of water for at leest 15 minutes while removing contaminated
clothing and shoes. Wash clothing before reuse. Destroy contanineted
+ shoes. If aswallowed, DO NOT INDUCE VOMITING. If consclous, give one
.glass of milk or water. MNever give anythling by mouth to aa unconscious
pecaon.

IN CASE OF FIRE: Use water spray, dcy chemical, "alcohol™ foan, ocr
C0,. Water may be ineffective in fighting the flro. Use water spray
to keep flro—exposed contalnecrs cool.

IN CASE OF SPILL: FEwmergency personnsl should wear self-contained
breathing apparatus. Eliminate all ignition sources. Use water spray to
digperse vapors and to flush spill acrea. Pravent cunoff from entecing
dreins, sewers, and streams.

Since emptied containers retain product residue, follow label warnings
even after containec is emptied. Do not cut, drill, grind, or wald on or
near

this container.

FOR MANUFACTURINGC USE ONLY

SECTION IIXI. PHYSICAL DATA (1)

<

—- Appearance and Odor: C(Clear, colorless liquid; pungeat, suffocating odor;
lachrymator.

-~ Bolling Point: 84°C (183°F).

-- Specific Cravity (20 = 1): 0.871.

~~- Vapor Pressurae: 32 ma Hg at 20°C.

~- Percent Volatile by Volume: Approx 1.0.

~= Vapor Density (Alc = 1): 2.41.

~- Evaporation Rate (ethyl ether « 1): 0.2,

== Solubility in Water: Appreciable.

y -
SECTION IV. PIRE AND/EXPLOSION HAZARD DATA (1)

-~ Flash Polint: 7°C (45°F); Method Used: Tag Closed Cup. .
== Autoignition Tempeérature: 160°C (320°F); Method Used: ASTH E 659.
== Cool Flame Autoignition Temperature: 121°C (250°F).
- Flammsble Limite: LEL 2.15% at IS°F.

UEL 19.5% at 165°F. . .

—- Bxtinguishing Agent: Water spray, dry chealcal, CO,, or “alcohol™ foam.
—+ Special Firo-Fighting Procedures: . Vear self-contained bresthing appacatus
* and protective clothing to prevent contact with skin and eyes. Water may
be ineffective for fice fighting. Use water spcay to keep fire-exposed

contalders caol. -, -

Unusuzl Fice and Explosion Hazacds: Flammable liquid (see Section VIII).
At elevated temperatures, such as in fire conditions, polymeriration may
take place. If the polymacization tskes place in a container, there iz a
possibility of violent rupture of the container. Vapors are heavier than
aic and may tcavel along the ground or may be moved by ventilation to an
ignition source and may flach back. .

uSDS-10,597A-2 (08-87) .
Replaces 07-87 ultlon‘
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SECTION V. REACTIVITIY DATA (1)

Stability: Stable at ambient temperatures; however, may polyweriza at
elevated temperatures. The materiel resdily oxidizes to an acid and may
form explosive peroxides on exposure to air.
Stability calculated by ASTM CHETAH 4.3: Sensitive.

Heat of decomposition: -0.71 kcal/g.

Heat of combustion: ~7.48 kcall/g.
Incompatibility: Oxidiring and alkaline materials can csuse & vigocrous
reaction. Also see "Hazardous Polymeriration™ below.
Hazardous Decomposition Products: As with any other organic material, com-
bustion will produce cacbon dioxide and probadly carbon monoxide. :
Hazardous Polymerizstion: May occur. Conditions to Avoid: Violent
polymerization may occur upon contsct with alkeline materials such as
caustic, smmonia or emines. Polymerization will 'alto occur at elevated

_ tempaeratureg.

SECTION VI. TOXICITY AND HRALTH

A.

. Ingestion: DO NOT INDUCE VOMITING. If consclous, give one glass of milk

EXPOSURKE LIMITS

~~ OSHA Permissidble Exposucre Limit (PEL): - 2 ppm-TWA.
-~ Threshold Limit Value (TLV): 2 ppm-TWA, ACGIH, 1986-87.
-- A NIOSH industrial hygiene snalytical method is available. (2)

EXPOSURE EFFECIS

-
=5

Ingestion: Harmful if - -swallowed.

Inhalation: Nay be fatsl if inhaled. Vapor causes savere upper
_respiratory tract irritation. .

Eyes: Liquid csuses severe burms. Vapor extremely ircritating.
Skin: Kay be fatal if absorbed through the skin. Cauges burns,
3 -

FIRST AID o

or water. FEever give snything by mouth to sn unconscious person. Call a
physician {mnediately. ’

Inhalation: Remove to fresh air. If not brinthlng. give artificial
vespiration, prefersbly mouth to mouth. If breathing iz difficult, give
oxygen. Call a physiclan immediately.

Eyes: Immediately flush with plenty of water for at least 15 min. Call a
physiclan. .o . -

-, -

Skin: Immediately flush with plenty of water for at least 15 win while
removing coantsminated clothing and shoes. Call a physician irwoediately.
Vash contamineted clothing before reuse. Destroy contaminsted ghoes.

HSDS-10,597A-3 (08-87)
.Replaces 07-87 Edition”
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© D. TOXICITY DATA

Toxicity
Teat Species Result Classification (3)

Acute oral LDgq Rat 300 mg/kg (4) Hoderataely toxic
Dormal LDgq Rabbit 150 to 200 mg/kg (4) Moderately toxic
Dermal LDsgg Rabbit 380 mg/kg (4) Slightly toxic
Dermal LDggq Cuinea pig 500 to 1000 mg/kg (4)

Inhalation LCgg Rat 600 ppm/0.5 h (S5)

Inhalation LCgq Rat 380 ppm/1 h (5)

Inhalation LCgq Rat 85 ppm/4 h (S) Highly toxie
Eye irritation Rabbit Severs (4)

SECTION VII. VENTILATION AND PERSONAL PROTECTION
A. VEHTILATION:

Good general ventilation (typlcally 10 air changes per hour) should be

used. Ventilation rates should be matched to conditions. Normally, local
exhaust ventilation or an enclosed handling system will be needed to con-
trol aicborme levels below recommended exposure limits (see Section VI-A).

B. RESPIRATORY PROTECTION:

An appropriste full-face NIOSH-approved respirator for organlc wapor must
be worn 1f exposuce is likely to exceed recommended exposure limits (see
Section VI-A). If respirators are used, a program should be established
to assure compliance with OSHA Standard 29 CFR 1910.134.

C. SKIN AND EYE PROT‘BC‘II(.)K:

Wear safety glasses with gide shields (or goggles) and a face shield.
Izpermeable gloves should be worn. An impermeable apron or smock and
boots should be worn to minimire skin contact. A eafety shower, an eye

bath, and washing facilities should be available. Wash thoroughly after
. handling.

SECTION VIIX. SPéCIA‘.{.‘gl‘ORAGB AND HANDLINC PRECAUTIONS

Haterial is clessified as & Flasmable Liquid. Xeep away from heat, spacks,
and flame. Keep cofitainer closed. Use with adequate ventilstion. Vapors are
heavier than air and may travel along the ground or may be moved by venti-
"lation to an ignition source and flash back. Possible peroxide former. Do no
evaporate to neac drymess. Keep container tightly glosed. Do not M
contaminate. Since emptied containers rotaln product residue, follow label
wactnings even after container is emptied. Do mot cut, drill, grind, or weld
o or near this container.

SECTION IX. SPILL, LEAX, AND DISPOSAL PRACTICES

Steps to be Taken in Case Material is Released or Spilled: Wear appropciate
protective clothing (including s self-contained breathing appacatus).
Eliminate all ignition sources. Small spills may be collected with abeocbent
materiels., FPor large spills, use watec spray to disperse vapors and to flush
ates. Prevent runoff fcom entering drains, sewers, or streams, Clean Water
Act and Supecfund ceportable quantity (RQ): 111 Lba. .
HS0S-10,597A-4 (08-87)
Replaces 07-87 Editiocn
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Waste Disposal Method:  Hix with cowpatible chemical which 1¢ less flammable
and incinerate. Observe all fedacal, staeta, and local lawc concerning health
snd envicoament.

SECTION X. ENVIRONMENTAL EFFECTS DATA
A. SUMMARY

Some laboratory date and published data sre aveilable for this product,
and these data (6-8) have baen used to provide the following estimate of
environmental impact:

This product has a moderate to high blological oxygen demand, and it way
cause oxygen depletion in aquatic systems. It has a high potentisl to
affect aquatic organisms. This product is blodegradable and is not ex-
pected to persist in the environment. The direct, instentanecus discharge
to s receiving body of water of an amount of this product which will
rapldly produce by dilution a final concentration of 0.13 mg/L or leasz isg
not expected to have sny adverse environmental impact. After dilution
with a large amount of water, followed by secondary waste treatment, this
product ig not expacted to have any adverse environmental impact.

OXYGEN DEMAND DATA

ThOD: 2.28 g/g (6)

COD: 97% of ThOB (7)

BODg: 1.54 g/g (6); 37% of ThOD (7)
BOD1g: 1.30 g/g (1) -

ACUTE AQUATIC EFFECTS
~— 96-h LCs5q; Bluegill sunfish: 3.5 eg/L (7,8)
~- 96-h LCsp; Tidewater silversides: 1.3 mg/L (7,8)

—

SECTION XI. TRANSPORTATION

DOT Hazard Clessification: Flemmable 1iquid (Pohon - Inhalatlon hazard).
Flashpoint: See seftion Iv.

Proper DOT Shipping Mame: Ctotonnldehyde.

UN Number: 1143, .

SECTION X11. REFERENCES

1. File dats, Material Safety Program, Eastman Chenlcnlc Dlvhion. Eagtman
Kodak Company, Kingsport, Tennassgee.

NIOSH Manual of Analytical Methods, 2nd Edition, Volume S. Issued by the
National Institute for Occupational Safety and Health. Washington, U. S.
Government Printing office, 1979, Mothod 28S. .

AX IND HYC ASSOC Q 10, 93-96 (1949).

G. D. Clayton and F. E. Cleyton, Editors. PATTY'S INDUSTRIAL HYCIEME AND
TOXICOLOCY, 3cd Revised Edition, Volume 2A. MNew York, Wiley-Intecsclence,
1981, p. 2651. -

AM IND KYC ASSOC J 28, 561-566 (1967). .
MSDS-10,597A-S (08-87) .
Replaceg 07-87 Editioa
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Unpublished data, Health and Environment Labocn.torlos. Kastman Xodak Co.,
Rochester, Wew Yock.

K. Verschuecren. HANDBOOK OF‘MIROHKEN‘I‘AL DATA ON ORCANIC CHEMICALS, 2nd
tdition. Van Nostrand Reinhold Company, New York, 1983, pp. 410-411.

8. J HAZARDOUS MATER 1, 303-318 (1977).

SECTION XIIX. HAZARD RATINCS

Health Flarmability Reactivity

HHIS* Reting: 3 3 - 2

HFPAX* Rating: 3 3 2

HOTICE: These ratings involve data and interpretations’that may vacy from
company to company and sre intended only for rapld, general identification of
the magnitude of the specific hazard. TO DRAL ADZQUATELY WITH THE SAFE
HANDLING OF THIS MATERIAL, ALL THE INFORMATION CONTAINED IN XHIS MSDS MUST BE .
COMSIDERED. The customer iz responsible for determining the proper personal
protective equipment needed for its particuler use of this matericl. -

*Hazardous Materizls Identification System's [HMIS] Revised RAU MATERIALS
RATING MANUAL, NHational Psint & Costings Association, Fall 1984.

*ANPPA 704 Standard System for the Identification of the Fire Harerds of
Hatecials, National Fire Protection Associatlon, 1985. -

The information contsined herein is furnished without warranty of any kind.
Users should consider these data only as a supplement to other information
gethered by them and must make independent determinations of suitabllity.and-
completeness of information from all sources to assure proper uze and dis-
posal of these materials and the safety and health of employees and customers.

TX11665/901878/R-3, S-3, F-3, C-2

¥S0S-10,597A-6 (08-87)
Replaces 07-87 Edition
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ANALYTICAL TEST REPORT

Crotonaldehyde

Accession Number: 901878 HAEL Number: 92-0072

BY

" Beth Isaacs

TESTING FACILITY

Environmental Analytical Services
Chemicals Quality Sexvices Division
Eastman Kodak Company
1100 Ridgeway Avenue
B-320 Kodak Park
Rochester, New York 14652-3615

SPONSOR
Eastman Kodak Company

s B-320 Kodak Park
/ Rochester, New York- 14652-3615

+

=3

Completion Date:_09/09/92

Pagé l1ofS

<

Springborn Laboratories, Inc.




ES-92-044
, 279408D
Report No. 92-1 0-4472 . Page 55 of 152

Accession No.: 901878 HAEL No.: 92-0072

8TUDY TYPE

Environmental Studies

REQUESTED BY

Kenneth A. Robillard Ph.D.
REQUEST #: 141591

- TEST BUBSTANCE
Name: Crotonaldehyde
Accession No.: 901878

HAEL No.: © 92-0072
Lot No.: 7-92

DATES OF EXPERIMENT
Date received: 07/21/92

Date analyzed: 08/13/92
Date reported: 08/14/92

ANALYTICAL rmsaﬁv&n

Beth Isaacs, Laboratory Techni.cian

ANALYTICAL DIRECTOR

Barry W. Remington
E 3

DATA STORAGE AND RECORD RETENTION
All original raw data will be archived for at least ten years 'by

the Chemicals Quality Sevices Division B-320 of the Eastman Kodak
Co., Kodak Park, Rochester, New York 14652.

. Page 2 of 5 |
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Accession No.: 901878 HAEL No.: 92-0072

METHODS :

One sample was received for a purity determination. The sample was
analyzed by gas chromatography (GC) using the following instrument
conditions:

Instrument: Hewlett Packard 5890

Column: J&W; DB Wax; 30M; wide bore; 0.25um f£ilm
thickness .

Carrier Gas: Helium
Column Pressure: 7 psig
Split Flow: 120 cc/min.
Temperature: Program: ‘

Initial Temp.:  S50°C
Initial Hold Time: 4 min.
Rate: 10°C/min.
Final Temp.: 250°C
Final Hold Time: 7 min..
Injection Port: _m. 250°C
Injection Type: = split
1]

Injection Volume: 1 uL

Detector: Flame Ionization Detector (FID)

Detector Temp. : 250°C

Diluting Solvent: 2~Propanol

3,

Page 3 of S
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Accession No.: 901878 HAEL No.: 92-0072

RESULTS

The test chemical was diluted with 2-propanol to determine the

BN

purity. This solution was.then analyzed on 08/14/92 by GC/FID.

The following results are the average of three injections:

H
mean = 99.9% 92-0072 i
std. dev. = 0.0000 !
n = 3" i

R LI T

Smmrs*r B—QM M . - m\;rg 7/40‘?9\

o Bdth Isaacs

g,

g i
REVIEWED BY, /&x_:gﬁ DATE_ : ;

Page 4 of 'S5
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Accession No.: 901878 $2-0072

ANALYTICAL QUALITY ASSURANCE INSPECTION STATEMENT
(CFR 58.35(B)(7} 792.35(BI{7V 160.35({BI¥(7})

STUDY: 92-0072-Z STUDY DIRECTOR:
ANALYTICAL DIRECTOR: REMINGTON, B.
RKAN : 901878 ’
CQS JOB NUMBER: 32138

STUDY TYPE: ANALYTICAL TESTING FOR ENVIRONMENTAL STUDIES

TAUDLTOR, /QUALTTY ASSURANCE UNIT)

THIS STUDY WAS INSPECTED BY 1 OR HORE PERSONS OF THE QUALITY ASSURANCE
UNIT OF HQAO, EASTMAN KODAK COMPANY, ROCHESTER7. N.Y. AND WRITTEN STATUS
REPORTS WERE SUBMITTED ON THE FOLLOWING DATES: . s

INSPECT  -REQUEST PHASE(S) *STATUS REPORT

DATES NUHBER INSPECTED DATES.

09/09/92 141591 PURITY ° 039/709/92
TEST REPORT INSPECTION - .

Page 5 of §
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ANALYTICAL TEST REPORT

Crotonaldehyde

KAN: 901878 . HAEL Number:

BY

Beth Isaacs

TESTING FACILITY

Environmental Analytical Services
Chemicals Quality Services Division
Eastman Kodak Company
1100 Ridgeway Avenue
B-320 Kodak Patk -
Rochester, New York 14652-3615

SPONSOR

Eastman Kodak Company
- B-320 Kodak Park
f'Rochester, New York 14652-3615

3

.
"y, .

Completion Date:_10/07/92

Page 1 of 6
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KAN: 901878 HAEL No.: 92-0072

STUDY TYPE

Environmental Studies

REQUESTED BY

Kenneth A. Robillard Ph.D.
REQUEST #: 141591

TEST SUBSTANCE

Name: Crotonaldehyde
Accession No.: 901878

HAEL No.: - 92=-0072

Lot No.: 7-92

DATES OF EXPERIMENT
Date received: 07/21/92

Date analyzed: 09/17/92
Date repoxrted: 09/23/92

ANALYTICAL PERSONN%&
A=

Beth Isaacs, Laboratory Technician

3

. ANALYTICAL DIRECTOR

Barry W. Remington

H
DATA STORAGE AND RECORD RETENTION

“. . ) .
All original raw data will be transferred to the Environmental
Sciences Section® of the Corporate Health and Environment
Laboratories of the Eastman Kodak Co., Kodak Park, Rochester, New -
York 14652-3617. ) b ) : ’ :

.Page 2 of 6
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¢
KAN: 901878 HAEL No.: 92-0072
KETHOD: )
One sample was received for a percent moisture determination. The
sample was analyzed by gas chromatography (GC) with a thermal
conductivity detector (TCD), using the following instrument
conditions:
Instrument: Hewlett Packard 5890 -
Column: Chrompack, plot fused s:.llca, 25m x 0.32mm; =
coating poraplot Q
£
Carrier Gas: Helium
Column Pressure: 12 psig
Col. + Aux. Flow: 4.0 nL/min. ,
Reference Flow: 15 mL/min. - ) :‘-’ <
split Flow: 65 mL/min. ) _ '2
Temperature Programs: X . . - [
Initial Temp.: . 8o’c : . : |
Initial Hold Time: "0 min. ) i
Rate: 10°C/min.
Final Temp.: 200°C .
Final Hold Time: 5 min. . '
BN .
Injection Port: ‘ 200°C
Injection Type:! split - . - [
Injection Volume: 1 uL ) = !
- !
Detector: . Thermal Conductivity Detectox (TCD) 1
Detector Temp.: 240°C !
. i
I

Page 3 of 6 i
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KAN: 901878 HAEL No.: 92-0072

RESULTS

The test chemical was amalyzed' neat on 09/17/92 by GC/TCD to
determine the percent moisture. The following results are the

average of two injections:

Injection T % H0 (v/v)
1 6.2
2 6.0

mean = 6.1% (v/Vv)
n=2 ’

Page 4.0f 6
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KAN: 901878 HAEL No.: 92-0072

8ignature Page:

A.Namrsr BJ:L/A \L\MAA(S' . DATE_ 9Q3‘7.} _ i

Beth Isaacs

REVIEWED BY K(/«. ﬂfu ._g\” - Dmv/o"?‘fg\
3 ‘ N\ 6 - '

"

i,

Page 5 of 6
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901878 92-0072

QUALITY- ASSURANCE S8TATEMENT

ASALYTICAL QUALITY ASSURANCE INSPECTION STATEMENT
(CFR 58.33(BI(7) 792.35(BIT} 160.35(BI{ T}

STUDY: 92-0072-Z STUDY DIRECTOR:
ANALYTICAL DIRECTOR: REMINGTON, B.

KAN : 901878

CQS JOB NUMBER:  3Z13N .

STUDY TYPE: ° ANALYTICAL TESPING FOR EXVIRONMENTAL STUDIES

: ol

. (AUDITOR, QUALITY "ASSURANCE Uh:l'f)

' THIS STUDY WAS INSPECTED BY 1 OR MORE PERSONS OF THE 'QUALITY ASSURANCE
UNIT OF MQAO, EASTMAN KODAK COMPANY, ROCHESTER,.N.Y.. AND. WRITTEN STATUS
REPORTS WERE SUBMITTED ON THE FOLLOWING DATES: : - )
INSPECT REQUEST PHASE(S)  ~ = * - STATUS REPORT

DATES NUMBER INSPECTED :

10/06/32 141591  MOISTURE DETERMIRATION - 10/06/92
TEST REPORT INSPECTION

Springborn Laboratories, Inc.
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APPENDIX 3 - STUDY PROTOCOL
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MR o TN
o <

Springborn Laboratories, Inc.
<t
) Qe Divicl

790 Main Street « Wareham, Massachusetts 02571 o (508) 295-2550 o Telex 4436041 e Facsimile (508) 295-8107

TEST PROTOCOL

PROTOCOL TITLE: Protocol for Conducting an Early Life Stage Toxicity Test with
Fathead Minnow, Pimephales promelas Following TSCA Guideline 797-1600.

O r—
s St

IDY. SPONS

AT R

TO BE COMPLETED BY SLI PRIOR TO TEST INITIATION:

Testing Facility:  +™Springbom Laboratories, inc. SU Study Number: L859- 0692 €109 o
Study Director: ' mask . Maau900

Test Concentrations: 2.0 092 049 0.25 _0.12 .06/ pLs Comrol,

Solvent Used: psrepnrs M}"E/[ Cl'\S# ; LOT#:. M'i. :

Proposed Schedule: (Start) shifaa (Completion) '7/30/Q

Additional Comments and/or M('Jdiﬁcations: AVAE )

_ e 0. L - 2hifs2

tudy Director Date

Springborn Laboratories Protocol #: 072292[TSCA 797-1600 FM-ELS/KODAK Page 1 of 34.
’ & Springbom

Springborn Laboratories, Inc.
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PROTOCOL FOR CONDUCTING AN EARLY LIFE STAGE TOXICITY TEST WITH FATHEAD
MINNOW, PIMEPHALES PROMELAS FOLLOWING TSCA GUIDELINE 797-1600

INTRODUCTION

This document describes standard toxicity test procedures used in the performance of an early
life stage test with fathead minnow (Pimephales promelas) followed at the Environmental Toxicology
& Chemistry Division of Springbom Laboratories, Inc., Wareham, Massachusetts. The procedure
closely follows the TSCA Test Standard § 797.1600 (U.S. Environmental Protection Agency. 1985,
1987. Toxic Substances Control Act Test Guidelines. Federal Register 50(188), September 27, 1985.
Amended, May, 1987), and shall conform to the consent order established between Eastman Kodak
Company and U.S. EPA entitled "Testing Consent Order, Crotonaldehyde” Docket # OPTS 42108). ~
The modified test standard associated with the current order § 797.1660 is presented in Appendix
i. ; -

Early life stage toxicity tests are conducted in order to obtain an estimate of the MATG
(Maximum Acceptable Toxicant Concentration). The MATC is defined as the highest toxicant
concentration not causing a statistically significant effect when compared to controls on the
biological parameters measured (egg hatchability, fry survival and growth) during continuous chronic
exposure. This value is presented as a range encompassing the highest "no effect" concentration
{NOEC) and the lowest observed effect concentration (LOEC).

MATERIALS AND METHODS
TEST ORGANISMS

1.  Specles - Fathead minnow (Pimephales promelas) are commonty used to conduct early life
stage tests. Char@tensb&c which make fathead minnow suitable for this early life stage
toxicity test are tHeir ease of handling, their known sensitivity to a variety of toxicants, the
ready avaalab'hty of fertilized eggs, and the extensive ex:stmg data for this species.

Origin - Fettihzed fathead minnow eggs are obtalned from broodstock maintained at
Spnngbom Laboratories, Inc.
PHYSICAL SYSTEM-
X
1. Construction Materials - Materials used that come In contact with the test water are glass,
stainless steel, silicone adhesive, silicone stoppers and tubing, and nylon.

2. Dilution Water - Water from a 100 meter bedrock well is pumped to a concrete reservoir
where it is supplemented on demand with unireated, unchlosinated, Town of Wareham well
water and aerated before flowing to the exposure system through aged PVC pipe. The pH,
total hardness, alkalinity, and specific conductance of this water are measured and recorded
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weekly in Springbom Laboratories’ GFT Laboratory Notebook. The water is characterized as
being “"soft” with a pH range of 6.9 - 7.2, a total hardness of 25 - 40 mg/L and a specific
conductance of 80 - 150 gmhos/cm. During any one month, weekly analysis of the dilution
water should show that the water quality characteristics of hardness, alkalinity and specific
conductance do not vary by more than 10% from the respective monthly average and the
monthly pH range should be less than 0.4 pH units. The water is heated to 25°C in a gas-
fired glass coil heater prior to flowing fo the diluter. At least twice a year, analyses of
representative samples of dilution water are conducted to ensure the absence of potential
toxicants, including pesticides, PCBs and selected toxic metals, at concentrations which may
be harmful to the fish. None of these compounds have been detected at concentrations that
are considered toxic in any of the water samples analyzed, in agreement with US EPA and =
ASTM standard practices. A historical summary is presented in Appendix il. TOC, COD, x
particulate matter and unionized ammonia analyses are conducted once a month in the ~
dilution water. The TOC concentration has ranged from 0.32 to 1.8 mg/L during the last 24
months.

Diluter - A proportional diluter (e.g., Mount and Brungs, 1967) or a serial diluter {e.g., Benoit
et al, 1982) is employed to deliver six toxicant concentrations, and a control to duplicate
aquaria. Based on the solubility of the test material, the stock solution stability and the range
of test concentrations, one of the following toxicant delivery systems may be used: the gas-
tight syringe injector metering device; or the metering pump/predilution chamber system.

A fiow splitting chamber is used between diluter and aquaria for each concentration to
promote mixing of the toxicant bearing solution and diluent water. In each of the chambers,
two separate standpipe cap siphons are employed to equally split one liter of test solution
between A and B replicate aquaria. The A aquaria are randomly placed on one side of the
waterbath and the B aquaria on the other side.

The calibration of the diluter system is checked prior to test initiation, weekly during the study,
and after test termination. Calibration includes determining the flow rate through each
chamber as well g3 the proportion of stock solution to dilution water delivered to each
chamber. Duﬁnm%: test, the diluter is visually inspected at least twice daily. If there is any
indication during the test that the diluter calibration has changed (e.g. diluter malfunction or
unexplained differences in dissolved oxygen concentration or temperature in the aquaria),
calibration of necessary diluter components is checked. A testis not started until the difuter
and toxicant delivery device have been observed to be properly functioning for a minimum of
72 hours. During a test, the flow rates shall not vary by more than 10% from one replicate test
chamber to another. -7

Replication - Two replicates are included with each test concentration and control. Test
aquaria are positioned inside the waterbath by stratified random design, and labelled by
feplicate and concentration (or control).

Cleaning - The test chamber and the diluter are cleaned prior to the initiation of each test
following standard laboratory procedures. In addition, all aquaria are brushed and siphoned
to remove detritus and uneaten food as needed {weekly at a minimum) during the test.
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Test Chambers - Each aquarium is constructed of glass and silicone adhesive and measures
39 x 20 x 25 centimeters. Water depth is maintained by a constant level overflow drain 14.5
or 19.5 cm from the bottom of each test aquarium. The total test solution volume In each
aquarium Is thus maintained at either 11 or 15 L. Aquaria position are identified by adhesive
labels stating treatment/control and the replicate.

Embryo Incubation Cups - Egg incubation cups are constructed from 5 cm diameter, 8 cm
high, round glass jars with the bottoms cut off and replaced with Nitex 40 mesh screen. Egg
cups are oscillated in the test solution by means of a rocker arm apparatus (Mount, 1968)
driven by a 2-rpm electric motor.

Flow Rate - Flow rates are at least 6.0 aquarium volumes per 24 hours. Flow rates are :
selected so as to ensure that the fish biomass to solution ratio (Mloading®) does not exceed ~*
0.1 grams per liter per 24 hours.

Jemperature - Water temperature is maintained at 25 + 2°C by resting the aquaria in a
temperature controlled waterbath containing circulating water. The temperature range Is
monitored continuously in one test solution by using a minimum-maximum thermometer and
recorded hourly.

Dissolved Oxygen - Total dissoived oxygen (DO) concentrations are not allowed to remain
below 75% of saturation for more than 24 hours, and flow rates will be increased to maintain
DO levels >75% of saturation. The dilution water may be aerated prior to introduction into
the diluter to raise the dissolved oxygen concentration to the maximum achievable level,
However, test solutions are not aerated.

Lighting - A constant 16-hour light and 8-hour dark photoperiod with a light intensity of 30 to
100 footcandles at the test solution surface Is malntained throughout the test. Fluorescent
bulbs are used to provide a wide spectrum of fight.

CHEMICAL SYSTEM »™*

¥

1.  Yest Material. . Upon amrival at Springborn Laboratories, inc,, the extemnal packaging of the
test material is'inspected for damage. The packaging Is removed and the primary storage
container is also inspected for leakage or damage. The sample identity is recorded and the -
material is stored in the dark at approximately 2-4°C in the original shipping container until =
used. Exposure of the test material to air should be avoided to minimize the potential for
oxidation. The test material should be kept In a tightly sealed container and any head space
should be purged of air using nitrogen or helium.

Toxicant Concentration Selection - Toxicant concentrations for the partial life cycle test are
selected based on information from a 4- to 10-day preliminary flow-through toxicity test with
fathead minnow embryos or newly hatched fry. The high concentration in the patial fife cycle
test is approximately equal fo the lowest concentration in the preliminary test causing a sig-
nificant reduction in survival.
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Other available information pertaining to the compound, such as the propensity to
bioaccumulate (BCF > 500), might necessitate selecting ditferent toxicant levels. The range
of concentrations selected is intended 1o include both toxicant-effect and non-effect levels; but
due o the nature of some compounds, one or both levels may not be observed.

Stock Preparation - The stock solution is prepared according to the following formula:

HC. x M.C.

Stock concentration = ml + 160)

high concentration (mg/L)

mixing chamber volume (1)
BD. = bird or syringe delivery (mt)
Al = % active ingredient

Test material is weighed on an analytical balanceTor which a calibration log is malintained.
A Chemical Usage Log is also maintained in which the amount, the date, the intended use
and the user's initials are recorded each time the test material is used. The stock solution is
introduced Into the diluter and test aquaria for a minimum of 72 hours before the test is
begun, to aliow the test solution time to reach equilibrium in the test aquaria.

Carrier Solvent - The test material stock solutions are prepared in dilution water without the
use of a solvent (carrier).

Sampling and Measurements of Toxicant Concentrations - The concentration of test
substance will be Trieasured only in the diluter stock solution. Triplicate samples of the stock
solution and a single sample of a reagent blank dre laken at least twice prior to-the initiation
of the definitive test, at the initiation of the test (day 0), at hatch and weeldy thereafter for _
determination of toxicant concentration. Three quality control samples are prepared at each -
sampling interval and remaln with the set of samples through extraction, storage and analysis. ~
These samples are prepared in diluent water at test material concentrations similar to the ™
stock concentration. Results of these analyses are indicative of the relative accuracy of the
analytical methodologies for each sampling period. Samples are extracted immediately after
sampling.

nalg@cal Method-Sample and Stock Stabllity Studies - The analytical method for the test
substance shall be validated prior to beginning the study. Validation of the analytical method

should be performed on at least two separate days prior to starting the test.

Prior to initiating the study, the stability of the toxicant stock solution is established. A stock
solution consisting of the same concentration of test material and solvent to be used in the
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sludy is prepared. Two aliquots of the stock are removed and analyzed immediately. The
stock solution is retained for a minimum of one week under the same conditions as the diluter
stock solution (e.g., ambient temperature, laboratory light); then two additional aliquots are
removed and analyzed.

7. Measurement of Water Quality Parameters in Exposure Solutions. - At test initiation and
weekly thereatter, total hardness, alkalinity, acidity, specific conductance, TOC and particulate
matter are measured and recorded in one replicate vessel of the high and low test
concentrations and the control. Unionized ammonia will be measured in one replicate control
vessel twice each week. Replicates are alternated. Temperature, pH, and dissolved oxygen
are recorded in each concentration and control vessel on a daily basis. In addition, a
minimum-maximum thermometer is maintained in one of the test solutions, and recorded
hourly.

BIOLOGICAL METHODS

1.  Embryo Exposure - Fathead minnow eggs used are obtained from the brood unit facility of
Springbom Laboratories, Inc. Tests are initiated with eggs that are <24 hours old. Eggs
available for initiating a test (minimum of 850) are combined in a Carolina dish filled with 25°C
diluent water from the brood unit and placed in a container of 25°C water. Egg cups are
placed in a separate container of control water. The water temperature in each bath Is
maintained at 25 + 2°C. Eggs are distributed, five afa time, by stratified random assignment
to each of the 14 labeled egg cups using a serological pipet. This process Is repeated until
each cup contains 40 eggs.

For the next 1-3 days until hatching has begun, each egg cup is examined according to
standard operating procedures. The number of live, dead and unaccounted for eggs is
recorded daily and the dead eggs are discarded. After hatching has begun, the egg cups are
not handled in order to avoid possible physical damage to the newly hatched fry. Only dead
eggs and fry are accounted for and removed at this time. Hatching is deemed complete if at
the time of observation there are no more than five unhatched eggs remaining in any egg cup.
If the number of egd¥ exceeds five, egg exposure will continue an additional day. When hatch
is complete, the number of live, deformed, dead and unaccounted for fry is recorded from
each egg cup. Percentage hatch is calculated as the number of live, normal fry in each egg
cup/40 eggs. If there were two or more unaccounted for eggs after the first day of egg
exposure, then the actual number of eggs (< 38) Is used as the denominator when computing
% hatch. The range of time-to-hatch ( to the nearest day) for each embryo incubation cup
shall be recorded. .

Fry through Juvenile Exposure - When hatch is designated as being complete, afl surviving
tarvae are released into the respective test aquaria. If necessary, fry can be transferred from
one replicate to the other replicate within a test concentration to achieve equal numbers in
each replicate chamber. The first feeding for the fathead minnow fry shall begin shortly after
transfer of the fry from the embryo incubation cup to the test chamber. The fry are fed live
brine shrimp nauplii (Artemia safina) at least three times per day. Routine analysis are
conducted on the food source to insure the absence of contamination which would be
expected to after the results of the study. For the first seven days, feeding shall be done at
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minimum intervals of four hours (i.e., 8:30 a.m., 12:30 p.m. and 4:30 p.m.). Thereafter, for the
duration of the test, the fry shall be fed at approximately 4 hour intervals three times per day
on weekdays and twice daily on weekends. Fry shall not be fed 24 hours prior to the
termination of the test. Daily observations are recorded on fry mortality, behavior, and
appearance. if mortality is obviously occurring In any of the test aquaria, a thorough search
for dead fry is made daily in those aquaria. All physical abnormalities {e.g., stunted bodies,
scoliosis, etc.) shall be photographed and the deformed fish which die, or are sacrificed at the
termination of the test, shall be preserved for possible future pathological examination.
Autolyzed fish will be noted as such and discarded. The number of live fry in each aquarium
is estimated each day throughout the test. These counts are only estimations due to the
difficulty in observing the very small, mobile fry. Average fry survivability must be 280% in the
controls, and the survival in any control chamber must be >70%.

At the end of the 28-day post hatch exposure period, the fry from each aquarium are
anesthetized with MS-222 (tricain methane-sulfonate) and percentage survival, mean total
lengths and wet weights are determined for each replicate aquarium. The fry are measured
and weighed individually to the nearest mm and mg respectively, to calculate means and
standard deviations. The coefficient of variation (100 times the standard deviation divided by
the mean) of weights of surviving control fish in each replicate aquarium must not be >40%
in order for the test to be acceptable.

An early life stage toxicity test is not acceptable unleSs at least one of the following criteria is
significantly different (p=0.05) from control organisms when compared with treated organisms,
and the responses are concentration -dependent: mortality of embryos, hatching success,
mortality of fry (at swim-up for trout), total mortality throughout the test, and growth {i.e.,
weight). if no significant effects occur, but the concentrations tested were the highest possible
due to solubility or physlo-chemical limitiations, the data will be considered by the Agency for
acceptance.

_ STATISTICS
P
The endpoints used for determination of significant effect by statistical evaluation include the
embryo hatching success, sunvival of tarval or juvenile fish, total length and wet weight. Test data
to be statistically analyzed are:
1)} Percentage of healthy, fertile embryos at 4048 hours after the lniu’atxon of the test.
Percentage Is based on the initial number used. .

2) Percentage of embryos that produce five fry for release into test chambers. Percentage
is based on the number of embryos remaining after thinning.

3) Percentage of emb:y'os that produce live nommal, fry for releasé into test chambers.
Percentage is based on the number of embryos remaining after thinning.

4) Percentage of embryos that produce live fish at the end of the test. Percentage is based
on the number of embryos remaining after thinning.
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5) Percentage of embryos that producae live, normal fish at the end of the test. Percentage
is based on the number of embryos remaining after thinning.

6) Individual weight and length of surviving fish at the termination of the test.

The method used to evaluate the results of the early life stage fathead minnow test is Williams’
Test (Williams, 1971, 1972), coupled with Bartlett’s test for determination of homogeneity of
variances. If necessary, mean values are transformed using square root, arcsine square root, or log
conversion procedures. Y, after appropriate transformation procedures have been applied to the
data, Bartlett’s test still fails to demonstrate homogeneity of variances, then a non-parametric method
Is used to compare sample means, such as the Kuskal-Wallis Test.

Sk

The maximum concentration at which a test material can be present and not be toxic to the
test organism is expressed as the Maximum Allowable Toxicant Concentration (MATC). The MATC
is determined by taking the geometric mean of the limits set by the lowest test concentration that
shows a statistically significant effect (Lowest Observed Effect Concentration, LOEC) and the highest
test concentration that shows no statistically significant difference from the control {No Observed
Effect Concentration, NOEC).

Transformation of data is limited to data representing endpoint estimates obtained as a .
proportion (e.g., survival and hatching success). Prior to analyzing data of this type, the observed ’
proportion in each tank is transformed by using the arcsine. square-root transformation.

Mortality data for the embryonic stage, fry stages and both stages In replicate exposure
chambers will first be analyzed to determine if replicates are significantly different from each other. -
An example of the statistical analysis would be a two-way analysis of variance (ANOVA) with
interaction model. If a significant difference between replicates or a significant interaction exists,
cause for the difference should be determined.

= REPORTING

"All values are reported to various levels of significant depending on the accuracy of the
measuring devices employed during any one process. The raw data and final draft of the report are
reviewed by the Quality Assurance Unit. Reviewers, other than Quality Assurance, Include the
Principal investigator and Study Director. After the final d(aft has been approved by the above
individuals, one copy is sent to the Sponsor. Foflowing review and incorporation of Sponsor’s
comments, three copies of the final report are issued to the Sponsor. The report will include, but
not be limited to, the following information:

LI

* Springbom Laboratoriesi,‘lnc. report and project numbers.
* Identification of Study Sponsor.

. Laboratory and site, the dates of testing and a list of the personnel involved in the study, Le.,
Study Director, Principal Investigator and technicians.
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Allinformation pertaining the test material which appears on the sample bottle, e.g., its source
and percent activity, physical properties, Sponsor test material 1.0., and sampls number.

Characterization and origin of the dilution water.

Sclentific name of the test organisms, method of verification, source, percent mortality of the
adult fish population 48 hours prior to testing, culturing information, and acclimation
temperature, pH, and DO range.

A description of the experimental design, the test chambers and depth and volume of the
solution in the chambers, the flow rate as volume addition per 24 hours, the procedure for test
initiation, the number of organisms per treatment, the number of replicate chambers per
treatment, the biomass loading rate, light intensity and photoperiod and a description of the *
test substance delivery system. =

Detailed information on feeding of fish during the toxicity test, including type of food used, its
source, feeding frequency and results of analysis (i.e., concentration) for contaminants.

Tabular presentation of all measured and calculated endpoints, as well as definition and/or
citation of criteria used to determine the toxic effects and general observations on other
effects.

Description of stock preparation.

Ranges of water quality variables during the test.

Results of analytical measurements of stock solutions, and reagent blanks. A detailed
description of the analytical procedure(s) used will be provided ds an appendix.

MATC values and the NOEG and LOEC values will be provided where possible, as well as the
statistical procedures used to establish these values. These calculations will be made using
the nominal test concentrations.

P2
Reference to the'location where raw data are stored.

Deviations fromi the protocol not addressed in protocol amendments will be listed, together
with a discusston of the impact on the study and signed by the Study Director. -

Good 'Laboratqry Practice (GLP) compliance statemeqt‘-signed by the Study Director.

Dates of Quaﬁt.y Assurance Audits, signed by the QA Unit.
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SPECIAL PROVISIONS

GOOD LABORATORY PRACTICE STANDARDS (GLP): Al test procedures, documentation,
records, and reports will comply with U.S. Environmental Protection Agency’s Good Laboratory
Practices Standards, as promulgated under the Toxic Substances Control Act, Part 792 (FEDERA
REGISTER, Part I, 17 August, 1983).

TEST MATERIAL DISPOSAL: After 60 days of the issuance of the final test report, the test material
will be retumed to the Sponsor’s project officer, at Sponsor expense, unless different arrangements
are made.

TEST MATERIAL ARCHIVAL: 1t will be the responsibility of the Sponsor to refain a reserve sample <
of each batch of the test substance, as required by EPA GLP (US EPA, 1983) for studies of greater -
than 4 weeks duration. Aliquots of the test material can be archived at Springbom Laboratories, Inc.
upon request for an additional charge.
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APPENDIX 1

TESTING CONSENT ORDER, CROTONALDEHYDE
(DOCKET# OPTS 42108)

SECTION 797.1660 FATHEAD MINNOW EARLY LIFE STAGE TOXICITY
TEST
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Section 797.1660 Fish [FATHEAD MINNOW] carly life ctage toxicity test.

(2) Purpose. This guideline is intended to be used for assessing the
propensity of chemical substances to produce adverse cffects to fich
during the early stages of their growth and developwent. JIbis guideline
describes the conditions and procedures for the continuous exposure of
{==vcrcl-ocoreseatative concfar. [FATHEAD NDNNOW]} to 8 chemical
substance during egg, £ry and early juvenile 1ife ctages. The
Environmental Protection Agency (EPA) will use data from thic tect in
assessing the potential harard of the test substence to the aquatic
environment.

(b) Definitions. The definitionc in section 3 of the Toxic Substances
Control Act (ISCA) and the definitions in Part 792—Good laboratory
Practice Standards, 2pply to thic section.” In addition, the following
definitions are applicable to this specific test guideline:

(1) “Acclimation™ physiological or behavioral adaptation of orgenisms to
one or more environmental conditions associated with the test method
(e.g., temperature, hardness, pH). -

{2) "Carrier” solveat or other agent used to ‘dissolve or improve the
solubility of the test substance in dilution water.

(3) “Conditioning™ exposure of construction materials, test chambers, and
testing apparatus to dilutfon water or to the tést solution prior to the
start of the test in order to minimize the sorptfon of test substance
onto the test facilities or the leaching of substances from test
facilities into the dilution vwater or the test soluticn.

(&) “Control”™ en exposure of test organisms to dflutfon water ealy or

dilution water contafifng the test solvent or carrier (no toxic agent is

intentionally or inadverteantly added). .

(S) "Dilution watér™ the water used to produce the flow-through .

conditions of the test to which the test substence is added and to which

the test species is exposed. . -

(6) “Early 1life stage toxicity test™ a test to determine the winimum

concentration of a substance vhich produces a statistically significant
. observable effect on hatching, survival, development snd/or grovth of a
% fish species continuously exposed during the period of their early

development. . :

(7) “Embryo cup™ a small'glass jar or similar container vith a screened
bottod in vhich the embryos of some cpecies (i.e., minnov) are placed
during the incubation period and vhich is normally oscillated to ensure 3
{1lov of vater through the cup.

Springbora Laboratories Protocol #: 072292{TSCA 797-1600 FM-ELSIKODAK Page 12 of 34,

Springborn Laboratories, Inc.




Report No. 92-10-4472

ES-92-044
279408D
Page 78 of 152

1797.1660 P}

{(8) "Flov through" refers to the continuous or very frequent passage of
fresh test solution through a test chamber with no recycling.

(9) “Bardness™ the total-concentration of the calcium and magnesium jons
in water expressed as. calcium carbonate (mg CaCO3/liter).

(10) "Loading” tbe ratio of biomass (grams of fish, wet weight) to the
volume (liters) of test solution passing through the test chamber during
a specific interval (normally a 24-hr. period).

(11) "No observed effect concentration (NOEC)™ tbe highest tested
concentration in an acceptable early life stage tests (i) which did not
cause the occurrence of any specified adverse effect (statictically
different from the control at the 95 percent level); and (ii) delow which
no tested concentration caused such an occurrence.

(12) “Observed effect concentration (OEC)™ the lowest tested
concentration in an acceptable early life stage test: (i) wvhich caused
the occurrence of any specified adverse effect (statistically different
from the control at the 95 percent level); and (3ii) above which 211
tested concentrations caused such an occurrence.

(13) "Replicate™ two or more duplicate tests, samples, organisms,
concentrations, or exposure chambers.

(14) *“Stock solution™ the source of the test solution prepared by
dissolving the test substance in dilution water or a carrier which is
then added to dilution water at a specified, selected concentration by
rmeans of the test cubstaace delivery systea.

[,
(15) "Test chamber® tbe $ndividual containers in vhich test organisms ate .
maintained during a:posuu to test solution. .

(16) "Test colntion diluticn water with a test substance dissolved {axr
sucpended) in it.

(17) *Test substance”™ the specific fom of a chenica! substance or

_mixture that is used to develop data.

.
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*(c) Test Procedures—(1l) Sumsary of test. (i) The early life stage
toxicity test with fish involves exposure of mewly fertilized embryoe to
various concentrations oi‘a test substance. Exposure continues Ior 28
days post hatch for the minnows

epocise. During this time various observations and measurements are made
in a specific manner and schedule in order to determine the lowest effect
and highest no-effect concentrations of the test substance.

»
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(ii) A minimum of five exposure (treatment) concentrations of a test
substance and one control are required to conduct an early life stage
toxicity test. The concentration of the test substance in each treatment
is usually 50 percent of .that in the next higher treatment level.

(iii) For each expoinre concentration of the test substance and for each

control (i.e., regular control and carrier control is required) there
shall bde:

(A) At least two replicate test chambers, each containing one or moxe
embryo incubation.trays or cups; snd there shall be no water connections
between the xeplicate test chambers; R

(B) At least 60 embryos divided equally in such a manner that test
results show no significant bias from the distributions, between the
embryo incubation trays or cups for each test concentration and control
(i.e., 30 per embryo cup with 2 replicates); -

i

{C) All surviving larvae dsvided equally between the test chambers for
each test concentration and control (e.g., 30 larvae per test chamber
vith- 2 replicates).

. -
-

(iv) Duration. (A) For fathead minnov {and sheepshesd misnou} a test
begins vhen the nevly fertilized minnov embryos (less than &4B-hours o0ld)
are placed in the embryo cups and are exposed to the test solution
concentrations. The test temminates folloving 28 days of post-hatch
exposure, i.e., 28 days after the newly hatched fry are transferred from
the embryo cups ingowghe test chambers. :

(2) (Reserved)

(3) Range>finding test. (i) A range-finding test is mormally performed
with the test substance to determine the test concentrations to be used
in the early life stage toxicity test, especially vhen the toxicity is
unknovn. Jt is recommended that the test substance concentrations be
selected baced on information gained from a 4- to 10-day flow-through
toxicity test vith juveniles of the selected test species.
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(ii) The highest concentration selected for the early life stage toxicity
test should approximate the lowest concentration indicated in any
previous testing to csuse a significant reduction in survival. The range
of concentrations selected is expected to include both observed effect
and no-observed effect levels. The dilution factor betveen

concentrations is normally 0.50, however, other dilution factors may be
used as necessary.

(4) Définitive test—(i) General. (A) A test shall not be initiated
until after the test conditions have been met and the test substance
delivery system has been observed functioning properly for 48 hours.
This includes temperature stability, flow requirements of dilution water,
lighting requirements, and the functien of strainers and air traps -

included in the water-supply system, and other conditions as specified
previously.

(B) New holding and test facilities should be tested with sensitive
organisms (i.e., juvenile test species or daphnx&s) before use to assure
that the facilities or substances possidly leaching from the equipment
will not adversely affect the test orgznisms during an actual test.

(C) Embryos should be acclimated for as long as practical to the test
temperature and dilution water prior to the initiation of the test. Rl

(D) Vhen embryos are received from an outside culture source (i.e.,
rainbov 2nd brook trout) at a temperature at variance with the -t
recommended test temperature -they shall be acclimated to the test
temperature. When eggs are received, they should be immediately unpacked
and the temperatur®vof the surrounding vater determined. Sudden
temperature changes should be avoided. Acclimation to the appropriate
test temperature should be accomplished within a period of six hours, and
should incorporate the use of dilution water.

(E) Embryos should be visually inspected prior to placement in the embryo
cups or screen trays. All dead embryos shall be discarded. “Dead embryos
can be discerned by a change in coloration from that of living embryos
(e.g., trout embryos turn vhite whea dead). - During visual inspection,
empty shells, opaque embryos and embryos with fungus or partial shells
attached shall be removed and discarded. If less than 50 percent of the
eggs to be used appear to be healthy, all exbryos in such a lot shall be
discarded.

3

(ii) Embryo incubation procedures. (A) Embryos can be distriduted to the
embryo cups or screen trays using a pxpette with a large bore or a
similar apparatus.
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£inal count will ensure the actval number on the screen tray. After

random assignment, the screen trays or embryo cups are placed in the test
chambers.

(B) Each day until hatch the embryos are visually examined. Minnow
embryos may be examined with tle aid of a nagnifyinx viever. Zrouwt-

embryos should be :emoved and dncrded. Any embryos which uebenv;ly
infected with fungus shall be discarded snd shall Be subtracted from the

initial number of embryos used as a basis for the calculations of
percentage hatch.

(C) ¥hen embryos begin to hatch théy should not be handled.

(3i3) Initiation of fry exposure. (A) Forty-eight hours after the first
hatch in each treatment level, or vhen hatching is completed, the live
young fish shall be counted and transferred from each enmbryo cup into the
BPPrOPn-‘-te test chanber. &tgﬂ—;e:e&dﬁﬁtﬂ_&aw—

(B) If necessary, fry can be transferred fm one replicate unb:yo cup to
the other replicate within & test concentration to achieve equal nuzbers
in each replicate chamber. .

(C) The mumber of live fry, live normal fry, live embryos, dead embryos
and unaccounted for embryos for each cup shall be recorded when hatching
is deemed complete. Those fry which are vicibly (without the use of a
dxssecting scope or nagtufymg viever) lethargic or grossly abnormal
(either in svimming behavior or physical appearance) should be, counted.
Late hatching embryos shall be left in the embryo cups to determine if
they will eventually hatch or mot. The range of time-to-hatch (to the
nearest day) for each cup shall be recorded.

.
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(iv) Time to first feeding. “(A) “The first feeding for the fathead and-
gheepchead minnow fry shall begin shortly aftcr transfer of the fry from
the embryo cups to the te:t chambers.

after—hotchs Fe

LI re
Trout—apeeian

The minnow fx-y :ball be fed live newly-hatched
brine shrimp nauplii (Artemia galina) at least three times a day.

(3) For the first seven days, feeding chall be done at minimum intervals

of four hours (i.e., 8 a.m., 12.noon, and & p.m.); therecafter the fry
shall be fed as indicated below.

(v) Feeding. (A) The fathead pnd-chaspshend minnow fry sball be fed
newly-hatched dbrine shrimp nauplii for the duration of the test at
approximately &-hour intervals three times a day during the week and
t\uce on the weekend after the f:.rst Veek. Frout—foy—ehall-bofedpt-

(B) An identical amount of food should be provided to each chamber. Fish
should be fed ad hhﬂm for 30 minutes with excess food siphoned off the
bottom once daily if mecessary.

(C) Fish should not be fed for the last 24 hours prior to termination of
the test.

"5

{£+32¥ [(vi)]} Controls. Every test requires a cootrol that consists
of the same dilution water, conditions, procedures, and test organisus
from the same group used in the other test chambers, except that none of
the test substance is added. (.{—.: corrier—{solvens)-ie dr—2-
azpetete—cerricr—contrel is-cequired_faoddition-toth

b J
o—thorepulns
sentrel}
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{£=42) [(vii)))} Randomization. The location of all test chamberd

and species within the test system shall be randomized. [A RESIRICIED
RANDOMIZATION WILL BE USED FOR TEST VESSELS.] A representative sample of
the test embryos should be impartially distributed by adding to each cup
or screen tray no more than 20 percent of the number of embryos to be
placed in each cup or screen tray and repeating the process until each
cup Or screen tray containg the specified number of. embryos.
Altemnatively, the embryos can be assigned by random assignment of a
small group (e.g., 1-5) of embryos to each embryo cup or screem tray,
folloved by random assignment of a second group of equal pumber to each
cup or tray, which is continued umtil the appropriate number of embryos
are contained in each embryo cup or screen tray. ~IThe method of
randomization used shall be reported in detail.

{£3 [(viii))} Observations. During the embryo exposure period
observations shall be made to check for mortality. During the exposure
period of the fry, observations shall be made to check for mortality and
to note the physical appearsnce and behavior of the young fish. The
biological responses are used in combination with physical and chemical
data in evaluating the overall lethal and sublethal effects of the test
substance. Additional information on the specific methodology for the
data odbtained d“rin£ the test procedure are d&i d in the following
sections. £

K

i
{£2-[(ix))} Biological data. (A) Death of emdryos shall be recorded
daily. N .

(3) When batching commences, daily records of the mmber of embryos
remaining in“eath embryoc cup are required.’ TYhis information is necessary
to quantify the hatching success. A record of all deformed larvae shall
be kept throughout the entire post-hatch exposure. « Ik 5
be—recorded-—fosthe_trouty- Upon transfer of fxy from the esbryo cups to
the test chambers, daily counts of the number of live fish sbould be
made. At a minimum, live fish shall be counted on daye &, 11, 18, 25 2nd
frecidy—thereebter—forrthe trout—aneeies) finally on termination of the

test.

(C) The criteria for death of young fish §s usually immobility,
especizlly absence of respiratory movement, and lack of reaction to
gentle prodding. Deaths should be recorded daily and dead fish removed

vhen discovered.

.
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(D) Daily and at termination &f the test, the number of fish that appear
(without the use of a magnifying viewer) to be sbnormal in behavior
(e.g., svimming erratic or uncoordinated, obviously lethargic,
hyperventilating, or over excited, etc.) or in physical appearance (e.g-.
hemorrbaging, producing excessive mucous, or are discolored, deformed,
etc.) chall be recorded and reported in detail.

(E) A1l physical abnormalities {e.g., stunted bodies, scoliosis, etc.)
shall be photographed and the deformed fish which die, or are sacrificed
at the termination of the test, shall be preserved for possible future

pathological examination. [AUTOLYZED FISE WILL BE NOIED AS SO AND
DISCARDED.] .

(F) At termination, 211 surviving fish shall be measured for growth.
Standard length measurements should be made directly with a caliper; but
may be measured photographically. Measurements shall be made to the
nearest millimeter (0.1 mm is desirable). Weight measurements shall also
be made for each fish alive at termination (wet, bIotted dry and to the
nearest 0.01 g for the minnows ol 0.1 p Ffor tha trout), If the fish
exposed to the toxicant appear to be edematous compared to control fish,
determination of dry, rather than wet, weight is recommended.

(G) Special physiological, biochemical and histological inveéstigations on
' embryos, fry, and juveniles may be deemed appropriate and shall de
performed on a case by case basis. [TEST ORGANISM SPECIMENS WILL BE

COLLECTED AND PRESERVED DURING TEE TEST AT THE DISCRETION OF THE SIUDY
DIRECTOR.)

(5) Test results. (3 Data from toxicity tests are usuvally either
continuous (e.g., length or weight measurements) or dichotomous (e.g.,
oumber hatching or surviving) in nature. Several methods are available
and acceptable for statistical snalysic of data derived from early life
stage toxicity tests; however, the actual statistical methodology to
analyze and interpret the test results chall be xeported in _get_gil._

(ii) The significance level for all statistical testing shall be a
_ minimum of P=0.05 (95 percent confidence level). .°

L) Example of statistical analysis. (1) Mortality data for the
embryonic stage, fry stage and for both stages in replicate exposure
chambers should first be analyzed using a two-way analysis of variance
(ANOVA) with interaction model. This analysis will determine if
replicates are significantly different from each'other. If a significant
difference between replicates or a significant interaction exists, cause
for the difference should be determined.

.

Springbomn Laboratories Protocol #: 072292{TSCA 797-1600 FM-ELSIKODAK ~ Page 1§ of 34

Springborn Laboratories, Inc.




ES-92-044
279408D
Page 85 of 152

1797.1660 Ri1)

Modification should then be made in the test apparatus or io handling
procedures for future toxicity tests. Further calculations should
incorporate the separation of replicates. If no significant difference
is observed, replicates may be pooled in further analyses.

(2) After consideration of replicate recponses, mortality data should
then be subjected to one-way ANOVA. The purpose of this snalysis is to
determine if a significant difference exists in the percentage mortality
between control fish and those exposed to the test material.

(3) If the one-way ANOVA results 3n a F ratio that is significant, it
would be acceptable to perform t-tests on the control versus each
concentration. A second technique ic to identify treatment means that
are significantly different; this method should involve the additional
assumption tbat the true mean response decreases generally with
increasing concentration. The researcher may also be interested in
determining significant differences between concentrations.

(4) Growth data should also be analyzed by one-way ANOVA with the
inclusion of a covariate to account for possidble differences in growth of
surviving fry in embryo cup(s) that contain fewer individuals. This
condition can occur in cases vhen the sawme amount of food is given to
each test chamber regardless of the number of survivors.

(B) Test data to be analyzed. Data to be statistically analyzed are:

(1) Percentage of healthy, fertile embryos at 40-48 hours after
initiation of the test. Percentage is based upon initial numdber used.-

Fase.
(2) Percentage of £mbryos that produce live fry for release into test

chambers. Percentage is based on number of exbryos remaining after
thinning. *
(3) Percentage of embryos that produce live, normal fry for release into

test chambers.= Percentage i¢ based upon pumber of embryos remaining
after thinning.

{£53-{(%)]) Percentage of embryos that produce live fich at end of
test. Percentage is biéed upon number of embryos remaining after
thinning. . , -
{££3-1(5)}) Percentage of embryos that produce live, normal fich at

end of test. Percentage is based upon number of embryos remaining after
thinning.
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{£23-1(6)]) Weights and lengths of individual fish alive at the end
of the test.

(C) It is iwportant that fish length and weight measurements be
sssociated vith individual test chambers since tbe density of the fish
and available food should be considered in the growth of the organism.

(iii) Acceptability criteria. (A) An early life stage toxicity test is
not acceptable unless at least one of the following criteria is
significantly different (p=0.03) from control organisms vhen compared
wvith treated organisig, and the responses are concentration-dependents:
mortality of embryos, hatching success, mortality of fry (at swim-up for
trout), total mortality throughout the test, and growth (i.e., weight).
1f no significant effects occur, but the concentrations tested were the
highest possible due to solubility or other physio-chemical limitatioms,
the data will be considered for acceptance.

(B) In addition to obtaining significant effects ocn the exposed test
species, a measure of acceptability in the response of control fish is
also resuired.

(C) A test is not acceptable if the average survival of the contiol fish
at the end of the test is.less than 80 percent or if survival in any one
control chamber is less than 70 percent. Form—eciluerciles a-tart-dicnag
2cgentahle Sf the average owersll senefval of the contyo) p-hyyos—and—

seane 3

fiateetthe-ondef-the-tastie Jess than-f0-peraents
pwre—rm *s L3 X

{£=3-{(D)1} A test is vot acceptable Sf the relative stendard

deviation (RSD=100 timec the standard deviation divided by the mean) of -
the weights of the fish that were alive at the end of the test in any
control test chambex ic greater than 40 perceat. ot
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(6) Analytical measurements—(i) Analysis of water gquality. Measurement
of certain dilution water quality paramcters shall be performed every 6
months, to determine the consistency of the dilution water quality. In
addition, if data in 30 day increments are not available to show that
freshwater dilution water is constant, measurements of hardness,
alkalinity, pH, acidity, conductivity, TOC or COD and particulate matter
should be conducted once a week in the highest test substance
concentration. Measurement of calcium, magunesium, sodium, potassium,
chloride, and sulfate ic desirable. {[FOR THE ANALYTICAL REQUIREMENIS OF
TBE DILUENT WATER, YEE ATTACEED DILUTION WATER AGGREGATE BISTORICAL DATA
SUMMARY WILL BE SUBSTITUTED. THE MONDAY AND TBURSDAY MEASURED RESIDUAL
CELORINE SHOULD BE LESS THAN 0.01 mg/l.)

- e . .

(i%) Dissolved oxygen measurcment. The dissolved oxygen toncentration
shall be measured in each test chambexr at the beginning of the test and
at least once weekly therecafter (as long as live organisms are present)
in tvo replicates of the control and the high, medium, and low test
substance concentrations. <

(iii) Temperature measurement. Temperatures shall be recorded in all
test chambers at the beginning of the test, once weekly thereafter and at
Jeast hourly in one test chamber. When possible, the hourly measurement
shall be alternated between test chambers and between replicates.

(iv) Test substance measurement. (A) Prior to the addition of the test
substance to the dilution water, {it—Ia—cscommandedtint} the test
substance stock solution ((HILL]) be analyzed to verify the
concentration. fsar-addition g he ubg

ohetemizocencintreticn scsurs in-the sagt chasbor )
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(v) Sampling and analysis netho.dology. A) Cenerally —tassl toge

(A}

sare-gufficients_houguer r},n:m

SQIUTIONS-OF-THS -IEOT-FUSSTANGSY]  STANDARD ANALYIICAL METRODS SEOULD

BE USED WHENEVER AVAILABLE IN PERFORMING THE ANALYSES. IHE ANALYIICAL

METHOD USED TO MEASURE JBE AMOUNT OF TEST SUBSTANCE IN A SAMPLE SEALL BE

T VALIDATED BEFORE BEGIMNING TBE YEST BY APFROPRIATED LABORATORY

“PRACTICES. AN ANALYTICAL METHOD IS NOT ACCEPTABLE IF LIXELY DECRADATION

PRODUCTS OF THE TEST SUBSIANCE, SUCH AS HYDROLYSIS AND OXIDATION

PRODUCTS, GIVE POSITIVE OR NEGATIVE INTERFERENCES WHICE CAXNOT BE

SYSTEMATICALLY IDENTIFIED AND CORRECTED MATHEMATICALLY.]

{(B) THE ANALYTICAL METHOD FOR THE TEST SUBSIANCE SEALL BE VALIDATED
PRIOR TO BEGINNING THE TEST. A PROCEDURE SUCB AS PSING XNOWN ADDITIONS
MAY BE USED. THIS INVOLVES ADDING {[A}} XNOWN AMOUNT{HE} OF THE

TEST SUBSTANCE TO TEREE OR MORE SAMPLES OF DILUTION WATER. JHE NOMINAL
CONCENTRATION{f]} OF TBE TEST SUBSIANCE IN THESE SAMPLES SBOULD

{£=22>+ [APPROXIMATE))} TBE CONCENTRATION (Reex-[IN TEE STOCK

SOL“TION]) 10 BE USED (m_—".-}:.-“—...:;.E) {W

EUBSTANGE £3ALL 3S.NEASURID DURTNG T TEsT) VALIDATION OF THE
ANALYTICAL METHOD SEOULD BE PERFORMED ON AT LEAST IWO SEPARATE DAYS PRIOR
7O STARTING IBE IEST.}

{(C) SUBJECT TO CONSTIRAINTS ASSOCIATED WITE LIMITS OF DETECTION;. {ii-
pact yrucre [TEE STOCK SOLUTION]} WILL BE ANALYZED FOR IBE TEST ARTICLE
AT {{THE START OF THE EXPOSURE AND AT]} LEAST ONCE EVERY SEVEN DAYS
([mm]). Eﬂ!! AL IOUOTS OF-TEST ARTICLE en!mvn‘\_y:{ﬁa,

0L - SOLUTION FAY S0

) S+} IN ADDITION 1‘0 ANALYZING SAHPLES OF TEST SOLUTION, AT
LEAST ONE REAGENT BIANK. CONTAINING ALL REAGENTS USED, SBOULD ALSO BE

:;.:.;J_.:.r.;:.;;..x,n:;:_gg B
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sheold-net—inelude

attude—eny—ourfpoa—sepm-ormateripl—siiocad-vy
= ttem-er-cidec.) Samples of test solutions shall be handled
and stored appropriately to minimize loss of test substance by microbial
degradation, photodegradation, chemical reaction, volatilization, or
sorption.

uee—of-reforonce {eolit) comslec—op
oogricon1ith alteaspativa —rafaropen

2)-4n-enadvsisel-mathed o not-pocantable {f Jikely e

i the tass echat 3 Sednolyet eptidets e .

pagifizaonnagatizva dnferancag—tmnless ! A neh 2
nt in th 3

(4) Test conditions—(1) Test species. (i) One or wore of the
recommended test species will be specified in rules under Part 799 in
this chapter requiring testing of specific chemicals. The recommended
test species are:

(A) Fathead minnow (Pi;éphale: promelas Rafinesque). [THIS WILL BE TEE -
TEST SPECIES FOR THIS PROTOCOL.)

—Sheepsheed-nd

(C)—Broot—iroys (Salualinug fontinalic)

DY Rzin :
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ii) Embryos used to :‘_.uit-iatc the early life stage test shall be less than
48 hours old for the fathead and-cheopchoad mionows, £ilusreidec—and-
fece—than 9 heurp-old for the bhraok-trant-and—xainbhowteosnts In
addition, the following requirements shall be met:

(A) All enbryos used in the test shall be from the same source. Embryos
shall be obtained from a stock cultured in-house when possidble, and
maintained under the same parameters as specified for the test
conditions. When it ic necessary to obtain embryos from an external -
source, caution should be exercised to ensure embryo viability and to
minimize the possibility of fumgal growth. A description of the brood

stock history or embryo source shall be made available to EPA upon
request.

(B) Test species shall be cared for and handled properly in order to
avoid unnecessary stress. To maintain test species in good condition and
to maximize growth, crovding shall be prevented, and the dissolved oxygen
level shall be maintained near satiuration.

{C) Embryos 2nd fish shall be handled as little as possible. Embryos
sha21l be counted and periodically inspected until hatching begins. When
‘larvae begin to hatch, they shall not be bandled. Transfer of minnow
larvae from embryo cups to test chambers shall not imvolve the use of
nets. No handling is necessary following introduction into the test
chambers until texr}igation of the test.

(D) 1f fathead minnow embryos are obtained from in-house culture units,
the embryos should be gently xemoved from the spavning substrate. The -
method for separating the fertilized eggs from the substrate ic Importast
and can affect the viability of the embryos; therefore the finger-rolling
procedure is recommended.

(E) Disease treatment. Chemical treatments to cure ©r prevent disecases
. should not be used before, and should not be used during a test. All
i prior treatments of brood stock should be reported in detail. Severely
diseased organisms should be destroyed. .

(2) Test facilities—(i) Construction materials. Construction materials
and equipment that contact stock solutions, test solutioms, or dilution
water into vhich test embryos or fish sre placed should not contain any
substances that can be leached or dissolved into aqueous solutions in
quantities that can affect test results. Materials and equipment that
contact stock or test solutions should be chosen to minimize sorption of -
test chemiczls from dilution water. Glass, #1316 stainless steel, nylon
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screen and perfluorocarbon pla:.tic (e.g., Teflon®) are acceptable
materials. Concrete or rigid (unplasticized) plastic may be used for
holding and acclimation tanks, and for vater supply systems, but they
should be thoroughly conditioned before use. 1f cast iron pipe ic used
in freshwater supply systems, colloidal iron may leach into the dilution
water and strainers should be used to remove rust particles. Natural
rubber, copper, brass, galvanized metal, epoxy glues, and flexible tudbing

should not come in contact with dilution water, stock solutions, or test
solutions. .

(ii) Test chambers (exposure chambers). (A) Stainless steel test
chambers should be welded or glued with silicone adhesive, and not
soldered. Glass should be fused or bonded using clear silicone

adhesive. Epoxy glues are not recommended, but 3f used ample curing time

should be allowed prior to use. As little adbesive s poscible should be
in contact with the water.

(B) Many different sizes of test chambers have beerused successfully.
The size, shape and depth of the test chamber is acceptable if the
specified flow rate and loading requirements can be achieved.

(C) The 2ctual arrangement of the tést chambers can be important to the
statistical analysis of the test data. Test chanmbers can be arranged
totally on one level (tier) side by side, or on two levels with each
level having one of the replicate test substance concentrations or
controls. Regardless of the arrangement, it shall be reported -in detail
and considered in the data analysis. [RESTIRICTED RANDOMIZATION WILL BE
USED FOR TEST VESSEL PLACEMENI.] )

D

to_myistain-tha quived—flou-of et aater
digtance-of the racker Scm-appavatus—during-escillation—ie-normaliv-

. 25t Do nn Y ser—lovel ia the togr—chambeoa—per—rolysbe—vrrind-ty
4 areol—p—as I atartiag—siohen—inerier—to socure eichyngs.of satar in
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falde of £CTROR-—OF ""‘QE dggségg: !Le‘gé Qﬂ! 95 EE 2% ;QBE or
The-—edpoc of the gcroon trav ghould bo turnad-yn -ta-drguont
bu=o ¢o0ille 5 om0 . £ :

YLOU-THROUGR EAICHIHC BOAIS HILL BE USED FOR JTHE EMBRYO INCUBATION
APPARAYVUS.]

(iv) Test substance delivery system. (A) The choice of a. specific
delivery system depends upon the specific properties and requirements of
the test substance. The apparatus used should accurately and precisely
deliver the appropriate smount of stock solution and dilution water to
the test chambers. The cystem selected shall be calibrated before each
test. Calibration includes determining the flow rate through each
chamber, and the proportion of stock solution to dilution water delivered
to each chember. The geueral operation of the test substance delivery
system shall be checked at least twice daily for normal operation
throughout the test. A minimm of five test substance concentrations and
one cootrol shall be used for each test.

{B) The proportional diluter and modified proportional diluter systems

2nd metering pump systems have proven suvitable and have received
extensive use.

(C) Mixing chambers yshall be used betveen the diluter and the test
chamber(s). This may be a small container or £low-splitting chamber to
promote mixing of "test substance stock solution and dilution water, and
is positioned between the diluter and the test chambers for each
concentration. If a proportional diluter is nsed, separate delivery
tubes shall run from the flow-splitting chamber to each replicate test
chamber. Daily checks on this latter system shall be made.

caintained in—he—cupe Althoush it

cvpe_gosaraturhae not yot bhosn ugad airh ciluogreide
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{v) Other equipment required. “(A) An apparatus for removing imdesirable
organisms, particulate watter and air bubbles. ’ '

(B) An apparatus for aerating water.

(C) A suitable magnifying viever for examination of minnow embryos.
(D) A suitable apparatus for the precise measurement of growth of the
fish, fncluding both length (e.g., with mwetric or ruler caliper or
photographic equipment) and weight.

(E) Facilities for providing a continvous supply of live brine shrimp
pauplii (Artemia salina).

51 3cat3lse) for o

{££3-[(F))} Facilities (or access to facilities) for performing the
required water chemistry analyses.

(vi) Cleaning of equipment. (A) Test substance delivery systems and test
chambers should be cleaned before use. Test chambers should be cleaned
during the test as needed to maintain the dissolved oxygen concentration,
and to prevent clogging of the embryo cup screens end narrow flow
passages.

(B) Debris can be removed with a rubber bulb and large pipette or by
siphoning with a glags tube attached to a flexible hose. Dedbris should
be run into a buckef 1ight encugh to observe that mo live fish are
accidentally discarded.

{vii) Dilution w;éex—(A) General. (1) A constant supply of acceptadble
dilution water should be available for use throughout the test. Dilution
water shall be of 2 minimum quality such that the test species selected
will survive in it for the duration of testing without chowing signs of
stress (e.g., loss of pigmentation, disorientation, poor response to
external stimuli, excessive mucous secretion, lethafgry, lack of feeding
or other unusual behavior). A better criterion for an acceptable
dilution water for tests on early life stages should be guch that the
species selected for testing will gurvive, grov and reproduce
satisfactorily in ft. »,

(2) The concentration of dissolved oxygen in the dilution water (fresh or
salt) shall be between 50 percent and 100 percent saturation. When
necessary, dilution vater should be aerated by mecans of airstones,
sur{ace aerators, or screen tubes before the introduction of the test
substance.
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(3) Water that is contaminated with wndesirable microorganisms (e.g.,
fish pathogens) shall not be used. I1f such contamination is suspected,
the water should be passed through a properly maintained ultraviolet
sterilizer equipped with an inténsity meter before use. Efficacy of the
sterilizer can be determined by using standard plate count method.

(B) Freshwater. (1) Natural water (clean surface or ground water) is
preferred, bhovever, dechlorinated tap water may be used as a last
resort. Reconstituted freshwater ic not recommended as a practical
dilution water for the early life stage toxicity test because of the
large volume of water required.
(2) Particulate and discolved substance concentrations sheuld be measured
at least twice a year and should meet the following specifications. {FOR
THE ANALYTICAL REQUIREMENIS OF THE DILUENY WATER, THE ATTACEED AGGREGAIE
RISTORICAL DATA SUMMARY WILL BE SUBSTITUIED. TBE MONDAY AND THURSDAY
HMEASURED RESIDUAL CHELORINE SHOULD BE LESS TEAN 0.01 mg/L.)

T3

Substance Hzximm Concentration

Particulate matter €20 mgfliter.
Jotal organic carbon (T0OC) 2~ [3] mglliter.
Chemical oxygen demand (COD) £5 mg/liter.
tn-ionized ammonia - 41 {20} pgliiter.
Residual chlorine «£1-[10] pg/liter.
Total organophosphorus pesticides £50 ngfliter.
Total organochlorine pesticides plus

polychlorinated biphenyis (PCBs). £50 nglliter.
Total organic chlorine £25 ngl/liter.

[3

(3) During any one month, [WEEKLY ANALYSIS OF THE DILUTION WATER
SHOULD SEOW THAT TBE FOLLOWING CHARATERISTICS DO] frashates.
23ilucion_gtes chauld not vary more than 10 ‘percent from the
respective monthly averages{:] or bardness, alkalinity and specific
conductance; the monthly pH range should be less than 0.5 pH units.

"EHM&:‘&E&E&H""“’“ aater—ie jdovod to bo-of

athe-maakly_ragon of the .,1,“:‘“ 3£ ""Jhanﬂkﬂé{s’ﬂ ~The monthlx
~fenge—of pH sholl-be Yoce thon-O. 94’#—@5:&&&35&:95:::&&:—-

3 redators o—tizp ‘l‘ y3 ‘M\

*ﬂ"f& ers—{un) ..mana Far eciluorelidac —tha "QM
—sstinity-is-20-ppt—gad choll be-maintaised betuece 35 rnd 2o-pot-

—_ten :k s _tertiao .

.
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ﬁ;}-,\,—&{ﬁ‘c‘“ aen—aalt sx-bespddad-to natura) cogugtor durine acriode

{23 [{C)])} Test parameters—(3i) Dissolved oxygen concentratiom. It
is recommended that the dissolved oxygen concentration be maintained
between 90 and 100 percent gaturation; but it shall be no less than
(~l~§-[60;} percent saturaticn st al} times {for-doth minnow

X}

turation for tha -tyout

feai . lhlutwu vater in the head box may be
serated, but the test golution itself ghall not be merated.

(ii) Loading and flow rate. (A) The loading in test chambers should not

exceed 0.1 grams of fish per liter of test solution passing through the

test chamber in 24 hours. The flow rate to-each chamber should be a

minimum of 6 tank volumes per 24 hours. During a test, the flow rates

should pot vary more than 10 pexcent from any one test chamber to any N
other. 4

(B) A lover loading or higher (low rate or both thall be used if
necessary to meet the following three criteria at all times during the
test in each chamber containing live test organisms:

(1) The concentration of dissolved oxygen -5hald. [SEOULD] not f£all below
75 percent saturation [AND SHALL BE AT LEAST 60% SATURATION] for the
fathead gag—chaspeheod minnovs gad-00 sorcent-for the-raieheupsad-hapsl

(2) The concentration of un-ionized ammonia should not exceed

3{20) ug/) [DETERMINATIONS WILL BE MADE IN THE CORIROLS ON MONDAY AND
TEURSDAY. ON SITE MEASUREMENT WITH A TEST KIT FOR TOTAL NH3 AT

0.1 mg/L. UN-IONIZED AMMONIA WILL BE DIRECILY DETERMINED IN ACCORDANCE
I0 TEMPERATURE AND pBE.}; and

'lJ'l-J

(iii) Temperature. (A) The recomoended test-temperatures are:

(1) Fathead minoowv—25°C for all life stages.

A B B haad H 2 20°C for-all 1ifa_ctaonc
= Shae: £ X /=
»
(2)_foiabo.and brook traut J0°C ‘ALTM‘ 12°C for. fra w
== R
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£ Loa-

(B) Excursions from the test temperature shall be no greater then

* 2.0°C. 1t is recommended that the test system be equipped with an
automatic alamm cystem to alert staff of instantaneous temperature
changes in excess of 2°C. 1If the water ic heated (i.e., for mSunow
species), precautions should be teken to ensure that supersaturation of
dissolved gases is avoided. Temperatures shall be recorded in all test
chambers at the beginning of the test and weekly thereafter. IThe

temperature shall be recoxded at least hourly in one test chamber
throughout the test.

(11.') Light.
_ﬁgﬂA,,A, sserx—Yot= 1-35 ;,,;.,...-uuih_;ﬂ!&é_w&.

{£2) [(A)]) For fathead 20d cheonshoad minnows, a 16-hour light end
8~hour dark (oxr 12:12) pbotoy:raod shall de used t.htwghout the test

{£22-1{(3)]} A 15-minute to 30-minute transition period between 1light
and dark is optional.

{£33-[(C)]) 'Light intensities ranging from 30 to 100 lumens at the
water surface shall be provided; the intensity selected should de

duplicated as closclyhas possible for all test cbanbers {1.E., 30 70
100 FOOT CANDLES).

B

(e) Reporting. A xeport of the results of an early life stage toxicity °
test shall includé the followings

(1) Name of test, spossor, investigator,” Taboratory, and dates of test
duration.

(2) Detailed descriyuon of the test substance including its source, lot
.numbcr. composition (identity and conceantration of major ingredients and
major impurities), knovn physical end cbemical propettie:, and any
carriers (solvents) or other additives used.

74(‘
(3) The source of the dilution water, its chemical characteristics, and a
description of any pretreatment. *

(&) Detailed information about the test organisms including scientific
name and hov verified and source history, observed diseases, treatments,
acclimation procedure, and concentration of any contaminants and the
method of me2surement. ‘
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(5) A description of the e.xpcrimc;)tal design and the test chambers, the
depth and volume of the solution in the chambers, the way the test was
begun, the nuuber of organisms per treatment, the number of replicates,
the loading, the lighting, = description of the test substance delivery
system, and the flov rate as volumé additions per 24 bours.

(6) Detailed information on feeding of fish during the toxicity test,
including type of food used, its source, feeding freguency and results of
analysis (i.e., concentrations) for contaminants. [IBE AGENCY WILL
SUPPLY THE METHODS FOR FEED ANALYSIS.]}

(7) Number of emdryos hatched, number of healthy esbryos, time to hatch,
. mortality of embryos and fry, measurements of growth (weight and length),

ingidence of pathological or histological effects and observations of

other effects or clinical signs, number of healthy fish at end of test.

(8) Number of organisms that died or showed an effect in the control and
the results of analysis for concentration(s) of any contaminant in the
control(s) should mortality occur. <
(9) Methods used for, and the_ results of (vith standard deviation), all
chemical analyses of a:ater oysliesnd test substance concentration,
including validation studies and reagent blanks; the average and range of
the test temperature(s).. [FOR THE ANALYTICAL REQUIREMENIS OF THE DILUENT
VATER, THE ATTIACHBED ACGREGATE RISTORICAL DATA SIRDMARY WILL BE
SUBSTITUTED. LIMITS OF DETECTION FOR EACH OF THE ANALYIES SHALL BE
INCLUDED.) ° .

(10) Anything unusual about the test, any deviation from these
procedures, and anlp:.her relevant information.
(11) A description of any abnormal effects and the number of fish which
vere affected during each period betveen observations in each chamber,
and the {2uerace.[NOMINAL)} concentration of test substance in each
test chamber.

(12) Reference to the raw data location.

(6233Q)
06L6e
4823e
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APPENDIX I

GFT Grab Water Sample*

Sample Range: 3/29/89 - 1/16/92

Pesticide Screen Litlll Results Received (Range) Maximum Limit of Quantitation

< 001~ < 002 2ot
< 002-0.01 xok
<0.02 - 0.01 pgt
< 001+ < 002 got
< 801+ < 002 got
< 001- < 002 xot”
<001-< 082 ugt
< 00t- < 002 gL
< 00t - < 0.02 2o
<001- < 002 ggt
< 001~ < 0.02 pot
< 001- < 002 pot
<005-< 02 ot
< 001- < 002 gol.
< 001+ < 0.02 xot
< 001- < 002 xot
<005-< 01 ppt
<0l-<2 gt
<02-<2 gt
< 001 - < 002 gott.
< 002 - < 0.05 got.
<005-<01xol
<01-< 050t
<002-< 01t
<005-«< 0.1 2ol
<005-< 0201
<001 -< 00200
< 001- <002 a9t
<003- <019t
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GFT Grab Water Sample*
Sample Range: 3/2/89 - 1/16/82
Results Recelved {Range)

ICP Metals, Screen #l
attached
< 0.0005 mgL
< 805 mgt
< 0.05 mpL
< 0.005 - < 0.05mot
< 0tmol
<01-<02myt
< 085 mgL
<01-<02mpl
< 0,005 - 0.005 mgL.
< 0.005 - < 0.05 mot.
23-81mL
< 005 mgl.
< 005 mol
< 0.02 - < 0.05 mpt
< 005-0.1mol.
< 005 mol
<05mol
11-28 mol
< 001-083 mpt
< 01mgt
< 004 - < 0.05 mpt
05-12mgl.
42-<S. mgl
< 0.01- <005 mpl
51-128mgtL
< 005 mol
< 005 mot
< 005 mgt
<002-< 005 myl

* Aralyzod by Lancaster Laboratories, e,
** For 10/304/90 sample, the quantkation i was Increased due to natire of sample matri
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Sprlngbom Laboratories, inc.
{ Sl Otvii

790 Main Street  Wareham, Massachusetts 02571 {508) 295-2550 ¢ Telex 4436041 o Facsimile {508) 295-8107

PROTOCOL AMENDMENT

AMENDMENT #: 1
DATE: 20 August 1992

PROTOCOL TITLE: *Protocol for Conducting a Flow-Through Life-Cycle Toxicity Test with
Fathead Minnow, Pimephales promelas Following TSCA Guideline 797-
1600."

SPECIES: Pimephales promelas
STUDY SPONSOR: Eastman Kodak Company
TEST MATERIAL:  Crotonaldehyde

St STUDY NO: 1852.0692.6102.120

AMENDMENT(S): The protocol states that the test material stock solutions are prepared in
dilution water without the use of a solvent (canier). During this study
the test material stock solutsons are prepared in ASTM Type Il water
(purified using a Nanopure® system) due to Increased stability in this
type of water.

Approval Signatures: \/7)7%[ W %do

Mafk W. Machado
St Study Director

)  Shulgx

Joseph W. Gorsuch Date
Sponsor Study Monitor

Springborn-Laboratories Inc. Protocol #: 072292[TSCA 797.1600 FM-ELS/[KODAK Page 1 of 1
~ &Springborn

Mmqm dd Nomdmstomm
g e o quatves alorials, Products of Processes. Springbom
wmmmmumcmquwmmumMmummmmm wn::num

tzntnsmusmnrs Sor . tne. Jetiers and - ssh

Qhﬂd" tgm;-

of the i

ng. Lm:mmuwy

Springborn Laboratories, Inc.




ES-92-044
. 279408D
Report No. 92-10-4472 Page 101 of 152

' Springborn Laboratories, Inc.
Evironmentul Scloons Divi

790 Main Street @ Wareharm, M. huselts 02571 e (508) 295-2550 e Telex 4436041 o Facsinile (508) 295-8107

PROTOCOL AMENDMENT

AMENDMENT #: 2
DATE: 03 November 1992

PROTOCOL TITLE: *Protocol for Conducting a Flow-Through Life-Cycle Toxicity Test with
Fathead Minnow, Pimephales promefas Following TSCA Guideline 797-
1600." .

SPECIES: Pimephales promelas s

STUDY SPONSOR: Eastman Kodak Company

TEST MATERIAL:  Crotonaldehyde

SLI STUDY NO: 1852.0692.6102.120

AMENDMENT(S): The study protocol designates the nominal test concentrations for the *_
definitive study as 2.0, 0.98, 0.49, 0.25, 0.12 and 0.061 mg Al/Lplusa
dilution water control. Based on the corrected percent Al (Active
Ingredient) of the test material (i.e., 93.8% Crotonaldehyde) and on the
corrected mixing chamber volume determined through the weekly
calibration checks during the in-life phase of the study, the actual
nominal test concentrations are 1.7, 0.87, 0.43, 0.22, 0.11 and 0.054.mg
AL plus the dilution water control.

Appfoval Signatures: -M-ml ’/A’/??-
o v Date

Mark W. Machado
§U Study Director

_d]izf9>-
Date :

Sponsor Study Monitor
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#0292A7 Brine Shrimp Nauplii*

Date Collected:3/3/92 Date Reported: 3/19/92

¢

Pesticide Screen [;i;}l! Result As Received Limit of Quantitation

Alpha BHC < 0.01 mgkg 0.0
Beta BHC < 0.01 mg/kg 0.01
Gamma BHC - Lindane < 0.01 mgkg 0.01
Delta BHC < 0.01 mg/kg 0.0t
Heptachior < 0.01 mgkg 0.01
Aldrin < 001 mgkg 0.01
Heptachlor Epoxide < 0.01 mgikg 0ot
DDE < 0.01 mg/kg 001
DDD < 0.01 mgikg 001
DoT < 0.01 mg’kg 0013
HCB < 0.01 mgkg 001~
Mirex < 0.01 mgkg 0.0t
Methoxychior - < 0.05 mg/kg 0.05
Dieldrin < 0.01 mg/kg 0.01
Endrin < 0.01 mg/kg 0.01
Telodrin < 0.01 mg/kg 0.01
Chlordane < 0.05 mgkg 0.05
Toxaphene < 0.1 mgkg 0.1
PCB's < 0.2 mgkg 0.2
Ronnel < 0.01 mg/kg
Ethion < 0.02 mgkg
Trithion < 0.05 mg/kg
Diazinon < 0.1 mg/kg
Methyl Parathion 4 < 0.02 mg/kg
Ethyl Parathion < 0.02 mg/kg
Malathion < 0.05 mg/kg
Endosutfan < 0.01 mgkg
Endostdfan § < 0.01 mgkg
Endosuifan Sulfate < 0.03 mgkg
* Analyzét by Lancaster Laboratories, nc.
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#0292A7 Brine Shrimp Nauplii*

Date Collected: 3/3/92 Date Reported: 3/19/92

Analysis

Result As Received

Limit of Quantitation

Pesticide Screen i1

attached

Arsenic

1.7 ppm

Cadmium

< 0.2 ppm

Lead

< 0.2 ppm

Mercury

< 0.02 ppm

* Analyzed by Lancaster Laboratories, Inc.

Springborn Laboratories, Inc.
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GFT Grab Water Sample*
¢ . Date Collected:6/23/92 Date Reported: 7/9/92
Analysis Result As Received Limit of Quantitation
Pesticide screen I atached
Mercury < 0.0002 mght 0.0002
Arsenic < 0.05 mg 0.05
Selenium < 0.05 mgh 0.05
Boron < 0.05 mgh 0.05
Thallium < 0.1 mght 0.1
Aluminum < 02 mgh 02
Antimory < 0.05 mgh 005
Barium < 02 mgfl 0.2
Berylium ' < 0,005 mgh 0.005 <
Cadmium < 0.005 mgh 0.005"
Calcium 7.4 mgh 05
Chromium < 0.05 mgh 0.05
Cobalt < 005 mgh 0.05
Copper < 0.02 mgh 0.02
Iron < 0.1 mgh 0.1 2
Lead < 0.05 mgh 0.05
Magnesium 2.2 mgh 0.5
Manganese < 001 mgh 0.01
Molybdenum < 0.1 mgh 01
Nickel < 0.04 mgh 0.04
Potassium 1.0 mgA 05
Silver < 0601 mght 0.0t
Sodium o 133 mgl 05
Tianium . < 0.05 mg! 0.05
Vanadium ) < 0.05 mg 005
Zine < 0.02 mgh 002 *
* Analyzed by Lancaster Laboratories, Inc.

H
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GFT Grab Water Sample*

Date Collected:6/23/92 Date reported: 7/9/92

Analysis Result As Received Limit of Quantitation

Alpha BHC < 0.01 pgh
Beta BHC < 0.01 ugl
Gamma BHC - Lindane < 0.01 ug
Detta BBC < 0.01 pght
Heptachlor < 0.01 ugh
Aldrin < 0.01 ugh
Heptachlor Epoxide < 0.01 ugh
DDE < 001 pgh
DDD < 0.01 gt
DoDT < 001 gt
HCB < 0.01 ught
Mirex < 0.01 pught
Methoxychlor < 0.05 pgh
Dieldrin < 0.01 ugh
Endrin < 0.01 ugh
Telodrin < 0.01 g
Chlordane < 0.05 pught
Toxaphene < 1 ugh

PCB's < 1. pugh

Ronnel < 0.01 ught
Ethion < 0.02 ught
Trithion < 0.05 ught
Diazinon h < 0.1 ugt
Methyl Parathion < 0.02 ught
Ethyl Parathion ’ < 0.02 pgh
Malathion < 0.05 ug
Endosutfan | < 0.01 pugh
Endosulfan # < 0.01 pght
Endosulfah Sulfate < 003 pgh
* Analyzed by Lancaster Laboratories, inc.

3,

Springborn Laboratories, Inc.




ES-92-044
. 279408D
Report No. 92-10-4472 Page 107 of 152

APPENDIX 5 - ANALYTICAL METHODOLOGY
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SUMMARY

The analytical procedure for crotonaldehyde consisted of derivatization and extraction
follqwed‘by gas chromatography of the extract. Test and control solutions containing
crotonaldehyde were derivatized with 0-(2,3,4,5,6-pentafluoro-benzyl) hydroxamine HCI and
sodium thiosulfate. Samples were then extracted once with hexane and an aliquot of the
extract was analyzed on a gas chromatograph fitted with an electron capture detector (GC-
ECD).

The analytical method was validated twice on separate days using diluent (fortified to
a hardness of 160 - 180 mg/L as CaCO,) water samples fortified with crotonaldehyde at a
concentration of 20.20 mg/mL. Samples were diluted as necessary prior to derivatization and
extraction so that the final concentration in the extract would fall within the ra;ge of 1-10
mg/L. Recoveries of crotonaldehyde from the validation test samples averaged 88.5 + 5.8%,
with a limit of quantitation (LOQ) of
271 x 10™ mg/mL. The mean recovery (standard deviation) was used to define limits for
acceptance of Quality Control sample performance during ecotoxicology studies perforrr;ed
with crotonaldehyde. This range is established as three standard deviations from the mean
recovery obtained during this method validation for crotonaldehyde, and was defined as 71.2
to 106%.

EXPERIMENTAL

Equipment -

1. Instrument: Hewlett Packard Gas Chromatograph M’iodel 5890
equipped with a Hewlett Packard Model 7673A auto-
sampler, Hewlett Packard Model Ni-63 electron capture
detector and Hewilett Packard Model 3396A integrator.

2. Balance: SP 182, four place analytical balance, + 0.1 mg

3. Laboratory glassware: syringes, volumetric pipets, volumetric flasks, graduated
cylinders,- test tqbes, GC vials, and amber serum

bottles.
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Reagents
1. Hexane: reagent grade, Burdick & Jackson
2. Sodium sulfate: anhydrous
3. 0-(2,3,4,5,6-pentafluoro-benzyl) hydroxyamine HCl: Aldrich, 99+ %, Lot # 03014MY
4. Sodium thiosulfate: Aldrich, 99+%, Lot # 04901JY

Test Material
Crotonaldehyde, Lot # 7-92, was received from Eastman Kodak Company, Rochester,
New York on 23 July 1992 and was identified by the Study Sponsor to contain 93.8% active

ingredient.

Instrumental Conditions
The gas chromatographic analysis was performed utilizing the following instrumental

conditions:

Column: DB-5, 30 m (length) x ©.319 mm 1.D.
Gas flows: Carrier gas - Helium, 3.33 mL/min.
Make-up gas - Helium, 81.5 mbL/min.
Temperatures: injector - 230 °C
Column - 100 to 250 °C ramp, 10 °C/minute,
#™ Detector - 300 °C
Injection Volumie: 1 uL
Attenuation: 28
Threshold: 9
:iPeak Width: 0.04 minutes
Retention Time:  crotonaldehyde = 6.8 min.

PROCEDURES
Preparation of Stock Solutions for the Analytical Standards

A new stock solution of crotonaldehyde was prepared on each of the two days the
analytical method was validated. Solutions were prepared by weighing 0.1081 g (ist

-
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validation) and 0.1083 (2nd validation) of the test material, which corresponded to
approximately 0.100 g of active ingredient, into 100-mL volumetric flasks and diluting to
volume with NANOpur'e® water. These stock solutions (1.01 mg/mL and 1.02 mg/mL) were

used in the preparation of the analytical standards.

A new solution of the derivatizing reagent, 0-(2,3,4,5,6-pentafluoro-benzyl) hydroxa-
mine HCI, was prepared on each of the two days the analytical method was validated.
Solutions were prepared by weighing 0.1015 g (1st validation) and 0.1016 g (2nd validation)
of the derivatizing reagent into 100-mL volumetric flasks and diluting with NANOpure® water.

The final concentration of the derivatizing reagent was 1.00 mg/mL.

Sample FortificationA

Method validation/recovery samples were prepared on two occasions by weighing
2.1582 and 2.1580 g (2.02 gram as active ingredient) into 100 mL volumetric flasks and
diluting to volume with ASTM Type Il (NANOpure®) water. Triplicate aliquots (0.500 mL) were
removed from these primary solutions (20.20 mgfmlL) and diluted 4000X with diluent water
(fortified to a hardness of 160 - 180 mg/L as CaCQ,). An additional six diluent water samples

were left unfortified and undiluted to be utilized as control samples.

Sampling Techniques

Sampling procqﬁﬁ?es typically include syphoning (using silicone tubing) from the
midpoint of the test container (i.e., glass volumetric flasks, centrifuge tubes, or aquaria) into
graduated cylinders for volumes greater than 100 mL, and pipetting (using volumétric pipets)
from the midpoint of the test container for sample volumes less than or equal to 100 mL.
Deviations from these practices, if any, are identified in the study report.
Derivatization and Extraction

To prepare the control solutions (reagent blanks), 1 mL of 0-(2,3,4,5,6-pentafluoro-
benzyl) hydroxyamine HCI was mixing in a test tube with 200 ul. of 0.10 M sodium thiosulfate.
After mixing, 10 mL of NANOpure® water were added and this mixture was allowed to stand

at ambient temperature for 2 hours. In a similar manner, test samples were prepared by

Springborn Laboratories, Inc.
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mixing 1 mL of 0-(2,3,4,5,6-pentafluoro-benzyl) hydroxyamine HCl in a test tube with 200 pL
of 0.10 M sodium thiosulfate. After mixing the derivatizing solution, 10 mL of each fortified
sample were added to the derivitization mixture and allowed to stand at ambient temperature

for two hours.

All samples (control and fortified) were then extracted by adding 1 - 3 drops of
concentrated sulfuric acid to each test tube and mixed. A volume of 2 mL of hexane was
added and the contents again shaken for 30 seconds. After allowing the test tube to stand
for 15 minutes, the hexane was decanted from the aqueous solution and dried with sodium
sulfate to remove any residual water, The sample was then transferred into a GC vial for
analysis by gas chromatography (GC) using electron capture detection (ECD). :
ANALYSIS
Preparation of Standards

A new set of standard solutions was prepared on each of the two days the analytical
method was validated. The concentrations of crotonaldehyde in the standards were 16.1,
5.10, 2.53 and 1.01 mg/L (ist day) and 10.2, 5.10, 2.55, and 1.02 mg/L (2nd day). The
standards were derivatized and exiracted in the same manner as the samples. Injection of
the samples and standards onto the chromatographic system was performed by programmed
injection. Two complete sets of standards were analyzed with éach sample set, one prior to
the samples and one irﬁr?’nédiately following the samples.

CALCULATIONS

The following equations were used to calculate the measured concentrations of

crotonéldehyde: ’

(signal-b) = DC
m

Springborn Laboratories, Inc.
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signal = summation of the two peak signals (heights) from chromatogram
b = y-intercept from regression analysis
‘'m= slope from regression analysis
DC = detected concentration (mg/L) in the extract on GC
DF = dilution factor (final volume of the extract divided by the original aqueous
volume extracted)

A = analytical result {(mg/L), concentration in the original aqueous sample

The limit of quantitation (LOQ) was calculated using the following equation:

((05 X Ag) -b) = LOQusr
m

LOQuer X DFgr = LOQ

The mean signal response of the low concentration standard (two injectio’ns)
The minimum detected level on the instrument (extract)
The dilution factor of the control samples (smallest dilution factor used) =
1 .
The minimum quantifiable level reported for samples regression analysis or
point tq"pbint calibration (limit of quantitation)
RESULTS AND DISCUSSION
The mean recovery of crotonaldehyde in diluent water (fortified to a hardness of 160 -
180 n'l;'g/L as CaCO,) was 88.5 + 5.8%, for samples with a nominal concentration of
20.20 mg/mL. The limit of quantitation for this method validation was 2.71 x 10* mg/mL. The
LOQ may vary somewhat during subsequent analyses (ecotoxicology testing programs) since
it is dependent upon the linear regression of the standards and the peak response (heights)
of the low standards. These parameters, while relatively constant, do deviate somewhat and
produce small variations in the LOQ. Recovery results from this method validation were used

to evaluate Quality Control samples prepared during subsequent ecotoxicology studies

Springborn Laboratories, Inc.
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involving crotonaldehyde. Quality Control sample recovery expectations were three standard
deviations from the mean recoveries obtained in method validation, 71.2 o 106%.
Analytical results for the recovery of crotonaldehyde from diluent water are presented
in Table 1A. A representative chromatogram showing the analysis of derivatized crotonalde-
hyde in one of the standards is shown in Figure 1A. A representative chromatogram showing
the analysis of derivatized crotonaldehyde from one of the fortified diluent water samples is
shown in Figure 2A. The analysis of conirol water is presented in Figure 3A. A typical linear

regression analysis for derivatized crotonaldehyde is presented in Figure 4A.

Springborn Laboratories, Inc.




ES-92-044
. 279408D
Report No. 92-10-4472 Page 114 of 152

Table 1A. Analytical results for the recovery of crotonaldehyde from
diluent water (fortified to a hardness of 160 - 180 mg/L as
CaCoO,).

¢

Fortified Volume Recovered Percent
Concentration Extracted Concentration Recovery®
(mg/mL) (mL) (mg/mL) (%)

20.20 10.0 17.47 86.5
20.20 10.0 19.61 971
20.20 10.0 17.61 87.2

20.20 10.0 16.45 81.4
20.20 10.0 18.24 90.3
20.20 10.0 26.39 130.6°

Control 10.0 <271 x10* NA
Control 10.0 < 271 x10* NA
Control 10.0 < 271 x 10* NA

Control 10.0 < 6.34 x 10* NA
Control 10.0 < 6.34 x 10* NA
Control 10.0 < 6.34x 10* NA

<

NA = Not Applicable
Mean recovery: 88.5 * 5.8%, (N = 5).
Limit of quantitation has been determined to be 2.71 x 10* mg/mL.

Values expressed as less4fian are below the limit of quantitation (LOQ). The LOQ for each sample
is dependent upon the s‘aimple volume, dilution factor, and standard concentration range.

Values presented are based on unrounded analytical results rather than the roufided values
presented in this table.

High percent recovery was determined to be an outlier using Chauvenet's Criterion and was not
included in the calculation of the mean recovery.

~y,
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Figure 1A.  Chromatogram of derivatized crotonaldehyde from one of the
standards.
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Figure 2A.  Chromatogram showing derivatized crotonaldehyde recoveries
from one of the fortified samples.
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Figure 3A.  Chromatogram showing analysis of one of the control water
samples.
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Plot of signal response versus concentration for derivatized

. Figure 4A.
crotonaldehyde linear regression analysis.
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APPENDIX 6 - CHEMICAL DISTRIBUTION RECORD
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|
1852 0692 6103 139

page _ 3
SU# AKX~

Test Materiat Log + Usage Book

Test Material: __CROMAAINEXYDE  Synonym
Received from: __Easruow Monan la  CityfState _Focbester, NY L4650
Sponsor:.___ £astMan Kadect  CityfState
Telephone #

Date received TUKY 23,1992, Datelogged: _-7xy 23, /992 =

Label information only:

Test Material _ Coommupesype . NetWt___212
dot)Batch, Code, LD. Other #.____7-22 ___Puity: 212
Explration Date 24 « £ - .
Other Information: : 7 _ z

Sponsor Information:  Source : by
Test Material -
Lot, Batch, Code, L.D. Others#:’ Purity:
as Salt as Base

cas# [ 2y .
Molecutar Wt - gimole.  Solubility: {units)
Empirical Formula: Vapor Pressure:

Storage Conditions:- Mma‘myu_mc_&ﬁg_ Dissociation Constant(s}: ———
Other___ Nerwr.: e Liveg

’

Radiolabetled:(only) Source,
Amount (mCi)’
Radiochemical Purity: &

P
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©

Gross Wt. [206.5¢, . .- :
Storage location: 7 Container;__Auber Botlle.

Hazard Rating: 3 by__aMe - on__GofF2

-

Shipping Info: ’ T
Hazardous i *_ Rondiazardous___21¢
Classification: Elzmakie Liguind B et Tishalekont

DOT Label: Elzrintzble Liguiv & Foes. =~

UN# s

Contact _Jof Gopsuen _ telephone # JiL-5g8-i40

um:‘setiz;dby # .onon '1—;;42‘\

-
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APPENDIX 7 - STATISTICAL ANALYSES
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MATC Program Methods and Calculations

Williams® Test is a parametric procedure considered to be preferable for chronic
toxicity testing, but by design, assumes that the mean response of a variate is a
monotonic function of concentration. Similar to Dunnett’s Test, the Williams’ test
compares each of the group means to the control. However, it is used in a "step-
down" manner (according to treatment levels) which enables the analysts to determine
the concentration at which the monotonic function deteriorates, hence evidence for

a significant response.
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% Representative Statistical Output
i ‘ " 1852 0692 6102 120
PITLE: Crotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
TLE: KK
RANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 7
"ERP IDENTIFICATION  REP VALUE TRANS VALUE
1 Control 1 0.9000 1.2490
11 Control 2 0.9000 1.2490
2 0.061 1 0.8750 1.2094 ,
2 0.061 2 0.9250 1.2934
= 3 0.12 1 0.9000 1.2490
]3 0.12 2 0.7000 0.9912
4 0.25 1 0.8250 1.1392 <
4 0.25 2 .0.7750 1.0766 X
iE 0.49 1 0.7750 1.0766
[ 0.49 2 0.8500 1.1731
6 0.98 1 0.6500 0.9377
16 0.98 2 0.8000 1.1071
]7 2.0 1 0.0000 0.0791
7 2.0 2 0.0000 0.0791

b B
24
*:\

\

Y

“ray,

gy

A,“
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B . 1852 0692 6102 12V

Crotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
Erile: KK Transform: ARC SINE(SQUARE ROOT(Y))

Shapiro Wilks test for normality

0.058
0.983

Critical W (P = 0.05) (n = 0.874
tsFritical W (P = 0.01) (n = 0.825

ir

,fata PASS normality test at P=0.01 level. Continue analysis.

|

]
]
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I ‘ 1852 0692 6102 1290

Crotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
ile: KK Transform: ARC SINE(SQUARE ROOT(Y))

Hartley test for homogeneiﬁy of variance
—Partletts test for homogeneity of variance
A

These two tests can not be performed because at least one group has
?ero variance.

Data FAIL to meet homogeneity of variance assumption.
rdditional transformations are useless.

—_— e

A

J
]
]
]
J
]
]
]
J
|
]
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Y

. :
’ 1852 0692 6102 1204

TITLE: Crotonaldehyde FHM ELS 1852-0692-6102-120 EMB SUR HATCH
ILE: CROFM.ESH
RANSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 7

"BRP IDENTIFICATION REP VALUE TRANS VALUE

1- Control
~l1 Control

¥ 0.8999 1.2489
0.9000 v 1.2490
0.8750 v 1.2094
0.9250 V/ 1.2934
0.9000 ¢~ 1.2490
0.7000 0.9912
0.8250y" 1.1392

.0.7750 v 1.0766
0.7750 v 1.0766
0.8500 7 1.1731
0.6500 v 0.9377
0.8000v 1.1071
0.0000 ¢ 0.0791

¥ 0.0001» 0.0100

2 0.061
2 . 0.061
3 0.12

—}3 0.12

- 0.25

0.25

- 0.49

;] 0.49

0.98
0.98
2.0
2.0

N NRDFENDMENDENSN -

* s vwes g + 0.9Y0 Gur 1N 020EL 1O p3ss

G4 .
Baentats ns};‘4zr viapLa] ahs 40050
o 11

ALL OTfER. LAWES VERFED + (0RCEd.  tut 9fmfor
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1 1852 0692 6102 1204 o

Crotonaldehyde FHM ELS 1852-0692-6102-120 EMB SUR HATCH
“File: CROFM.ESH Transform: ARC SINE(SQUARE ROOT(Y))

‘Shapiro Wilks test for normality

~L = 0.060
fr = 0.987

‘Critical W (P = 0.05) (n = 14) = 0.874
fritical W (P = 0.01) (n = 14) = 0.825
f

_Tata PASS normality test at P=0.01 level. Continue analysis.
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1 ‘ . 1852 0692 6102 1204

-Crotonaldehyde FHM ELS 1852-0692-6102-120 EMB SUR HATCH
File: CROFM.ESH Transform: ARC SINE(SQUARE ROOT(Y))

Bartletts test for homogeneity of variance

:Lalculated B statistic 11.39
Table Chi-square value 16.81 (alpha = 0.01)
“Fable Chi-square value 12.59 (alpha = 0.05)

“Average 4f used in calculation ==> df (avg n - 1) =
-Ysed for Chi-square table value ==> df (#groups-1l) =
|

_ﬁata PASS homogeneity test at 0.01 level. Continue analysis.

OTE: If groups have unequal replicate sizes the average replicate slze is
used to calculate the B statistic (see above).

/0/47/77/

o
:
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|

JITLE: Crotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA

FILE: YY

-TRANSFORM: ARC SINE(SQUARE ROOT(Y))

NUMBER OF GROUPS: 7

A

REP

VALUE

jRP IDENTIFICATION

1 Control
1 Control
2 0.061
0.061
0.12
0.12
0.25
0.25
0.49
0.49
0.98
0.98

2.0

2.0

———

AU hdWWN

.
~

NN NN NN

0.9000
0.5000
0.8750
0.9250
0.9000
0.7000
0.8250
0.7750
0.7750
0.8500
0.6500
0.8000
0.0000
0.0000

1.2094
1.2934
1.2490
0.9912
1.1392
1.0766
1.0766
1.1731
0.9377
1.1071
0.0791
0.0791

B !

]
]

s
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i ¢
!

Crotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
lile: YY Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

|
JRP IDENTIFICATION MIN MAX MEAN

) 11 Control 1.249
2 0.061 1.209

3 0.12 0.991
4 0.25 1.077
k
6
7

0.49 1.077
0.98 . 0.938

2.0 0.079
7

-l

_Jrotonaldehyde FHM ELS 1852-0692~6102-120 EMSUHA
File: YY Transform: ARC SINE(SQUARE ROOT(Y))

" SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

IDENTIFICATION VARIANCE SD SEM

-

Control - 0.000
0.061 0.004 0.042
0.12 0.033 0.182
0.25 0.002
0.49 0.005
0.98 0.014
2.0 0.000

fn L
Sa s
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1

] . : 208
.Crotonaldehyde FHM ELS 1852-0692-6102~120 EMSUHA

?lile: Yy Transform: ARC SINE(SQUARE ROOT(Y))

; ANOVA TABLE

3

é:!oxmcm DF ss MS F
"{etween 6 2.030 0.338 42.250
Within (Error) 7 0.058 0.008

‘}otal 13 2.088

Critical F value = 3.87 (0.05,6,7)
Since F > Critical F REJECT Ho:All groups equal
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»

- Crotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
ile: YY Transform: ARC SINE(SQUARE ROOT(Y))

DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment

_} TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT

l Control 1.249 0.900
0.061 1.251 0.900 -0.026
. 0.12 1.120 0.800 1.442
. 0.25 1.108 0.800 1.578
! 0.49 1.125 0.813 1.389
0.98 1.022 ~ e.725 2.533
- . 2.0° 0.079 0.000 13.080

Junnett table value = 2.82 (1 Tailed Value, P=0.05, df=7,6) <

i

'érotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
7i1e: YY Transform: ARC SINE(SQUARE ROOT(Y))

DUNNETTS TEST -~ TABLE 2 OF 2 Ho:Control<Treatment

JR NUM OF Minimum Sig Diff % of DIFFERENCE 3
OUP  IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL ’ '

Control
0.061
0.12
0.25
0.49
0.98
2.0

0.195 21.6 ~0.000
0.195 21.6 0.100
0.195 21.6 0.100
0.195 21.6 0.087
0.195 21.6 0.175
0.195 21.6 0.900

NN NNNN

1
2
3
2
] s
P2
7

'v
.
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l ‘
CFotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
rlle: YY Transform: ARC SINE(SQUARE ROOT(Y))

ANOVA TABLE

:LOURCE Ss F

etween 2.030 42,250

Within (Error) 0.058

Fotal 2.088

Critical F value = 3.87 (0.05,6,7)
-d since F > Critical F REJECT Ho:All groups equal

]

Springborn Laboratories, Inc.
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_Cgotonaldehyde FHM ELS 1852-0692-6102-~120 EMSUHA
~]11e: Yy Transform: ARC SINE(SQUARE ROOT(Y))

BONFERRONI T-TEST - TABLE 1 OF 2 Ho:Control<Treatment

‘ TRANSFORMED MEAN CALCULATED IN
“wROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT

l Control 1.249 0.900
0.061 1.251 0.900 ~0.026
0.12 1.120 0.800 1.442
- 0.25 1.108 0.800 1.578
J 0.49 1.125 0.813 1.389
0.98 1.022 0.725 2.533
T 2.0° 0.079 0.000 13.080

Jonferroni T table value = 3.13 (1 Tailed Value, P=0.05, df=7,6)

C§otona1dehyde FHM ELS 1852-0692-6102-120 EMSUHA
Tlle: YY Transform: ARC SINE(SQUARE ROOT(Y))

BONFERRONI T-TEST ~ TABLE 2 OF 2 . Ho:Control<Treatment

3 NUM OF Minimum Sig Diff 3% of DIFFERENCE
JROUP IDENTIFICATION REPS (IN ORIG, UNITS) CONTROL FROM CONTROL

Control
0.061 0.220 24.5 -0.000
0.12 0.220 24.5 0.100
0.25 0.220 24.5 0.100
0.49 0.220 24.5 0.087
0.98 0.220 24.5 0.175
2.0 0.220 24.5 0.900

Nod WM

Springborn Laboratories, Inc.
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Crotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
]ile: YY Transform: ARC SINE(SQUARE ROOT(Y))

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2

"ROUP ORIGINAL TRANSFORMED ISOTONIZED
: IDENTIFICATION MEAN MEAN MEAN

! Control 0.900 1.249 1.250
i 0.061 0.900 1.251 1.250
0.12 0.800 1.120 1.120
0.25 0.800 1.108 1.116

I 0.49 0.813 1.125 1.116
- 0.98 0.725 1.022 1.022

.| 2.0 0.000 0.079 : 0.079

J =
B +
-

NOANeWN

'_E_!gotonaldehyde FHM ELS 1852-0692-6102-120 EMSUHA
File: YY Transform: ARC SINE(SQUARE ROOT(Y))

l WILLIAMS TEST (Isotonic regression model) TABLE 2 OF. 2

- ISOTONIZED CALC. SIG TABLE DEGREES OF
I IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM

ol

Control 1.250 ’
0.061 1.250 0.013 1.89 k=
0.12 1.120 - 1.420 2.00 X=
0.25 1.116 1.461 2.04 k=
0.49 1.116 1.461 2.06 k=
0.98 1.022 2.495 2.07 k=
2.0 0.079 12.880 2.08 k=

= 0.091
ote: 4Af used for table values are approximate when v > 20.
A

b

.

*
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APPENDIX 8 - EXCERPTED RAW DATA
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SPRINGBORN LABORATORIES, INC.

RESULTS OF CHROMATOGRAPHIC ANALYSIS
TABLE OF MEANS

Sponsor: EASTMAN KODAK COHPARY
Test Material: CROTONALDERYDE
Project Ko.: 1852-0692-6102-120
Test Type: EARLY LIFE STAGE W/FHM

Data Entered By: RT ﬂ7
Date Program Run: 04-Nov-92

Nean
Nominal Analytical Analytical Coeffi.
Concentration Result Result of Varia.
sample 1D (mg/L) (mg/L) (mg/L)
9-92-67 17000 9.552E404 18266
9-92-68 17000  1.624E+04
9-92-69 17000 1.763c+04
9-92-310 17000 2.2856+04
9-92-311 17000  2.141E+04
9-92-312 17000 2.245E+04
9-92-857 17000  2.004E+04
9-92-858 17000 1.857€+04
9-92-859 17000  2.020E+04
9-92-1379 17000  1.514E404
9-92-1380 17000 1.419E404
9-92-1381 ATO00  1.4TTEC4
9-92-1742 S17000  1.9188404
9-92-1743 . 17000  2.004E+04
9-92-1744 T 17000 1.976E404
10-92-248 17000  1.624E404
10-92-249 17000 1.619E404

i

Springborn Laboratories, Inc.
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SPRINGBORN LABORATORIES, INC.

RESULTS OF CHROMATOGRAPHIC ANALYSIS
QA DATA SUMMARY

Sponsor: EASTHAN KODAK COMPANY
Test Material: CROTONALDEHRYDE
Project No.: 1852-0692-6102-120
Test Type: EARLY LIFE STAGE W/FHM
Data Entered By: RT

Date Program Run: Z‘OV'OIcv?Z WM d“‘l_' }ZJT

Kominal Y Analyticatl
Concentration Evaluate Result Percent
(mg/L) (mg/L) of Nominal

9-92-71 QA1 & . 2066400 1.682E+04 8.3
9-92-314 QA1 4.64TE+00 . 1859404 92
9-92-861 aAtl 5.376€+400 2.1506+04 106
9-92-1383 QA1 4.518£+00 1.807E+04 89
9-92-1746 QAl 4.900£+00 1.960E+04 97.0
10-92-245 QA1 5.2756400 2.110e+04 104

9-92-T2 QA2 : 44165400 1.T66E404
9-92-315 aA2 4.625E400 1.8508404
9-92-862 QA2 5.551E400 2.221E+04
9-92-1384 QA2 41725400 1.669€+04
9-92-1747 QA2 " 4,9538+00 1.981E+04
10-92-246 QAZ ) 5.050£400 2.0206404

9-92-73 QA3 T 4.T26E400 1.890€404
9-92-316 0A3 47136400 - 1.885E404
9-92-863 QA3 . . 5.497E¢00 2.199E404
9-92-1385 QA3 46226400 1.BA9E404
9-92-1748 QA3 | £.8776400 1.951E+04
10-92-247 QA3 - . 5.000€200 2.000E404

-

Hean Recovery :

stendard deviation :

3,
* ihese QA's are outside the 3rd standard deviation range

estabiished during the recovery study., It, therefore, is
not used in the calculation.

Springborn Laboratories, Inc.
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EMBRYO SURVIVAL AT THE COMPLETION OF HATCH : FATHEAD MINNOW

TEST DAY__ S (09 0 posr-usred)
DATA BY_ Miw

DATE ?[P[zg

NOTE:  Agsatarcey w0 sonkents] ofdered foy Wm0, oz f

-

B Bl |1 [, Iﬁ'«%« [
o} o) 6 ¥ 9,90
/] o | % 2.0

10
0

490

6

é5.66
20.00

1250
35.00

32.50
77.50

i)
3
2
[¢]
(o]
[s)
o
o

@M

o
0
3
2
o
o
0
g
0-
{

25
3

26

Lot ald! ] lalbl | jolof | o™

0
100
1-o®
1-80 36
e [ 4 -F #

@ @ torryd wpthy Mua

)

. 7

.}3

o (Ol lalsll olo] | lolol | b 1] | lof®
ololielotlIeRl Il ool |0

.

<«
LY

TEST 09 & wh> OewenN) 12 8E -DI/0 PEFAUTS ..: THE
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1852 0692 6102 120¢g

LARVAL SURVIVAL AT TEST TERMINATION

pate _ [0[4/7C

DATA BY g

CONCENTRATION
(,\V]L)

REPLICATE . NUMBER OF of RO

AL
NITIALLY
EXPOSED

2.0

0

%

A7

29

.2

22

32

ke

29

23

- 36

2¢

2¢

26
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1852 0692 6102 120

Summary of the Weekly Water Quality Analysis for
the Early Life Stage Study with Crotonaldehyde

'HARDNESS

Control 0.061

Mean @ 2530 31
STD @ 2435 30
Range 2632 26-34
N - OTL ©Tb

ALKALINITY

Mean 2 23 .
ST @-8331 Q=23
Range 1626 20-26
N © 70 OTe

|
]
]
|
]
]

. B
L]

CONDUCTIVITY

Mean 140 ‘ 140

STD 948 82 ©1382

Range O »$26~150 g < B24.26-150

™ o886 [ @b

ACIDITY ¢ ‘

Mean 2805 Qes LO

ST 24 1 o2t L5

Range &125% @OBT0S-3
T, 2

Q@ 6~ 0%

e,

BLOES QE-Gleoed OOF W EQ802
0 Fof W yawrs , S0y tueTuren
os b1z m w3,

pwn u‘é"n
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1852 0692 6102 120

Summary of the Monthly Water Quality Analysis
of the GFT Dilution Water

August September  October

Tot. Suspended Solids <4mg/L < 4mg/lL 24 ngl
Chlorine Residual <005mg/ll. <005mgl zo.os il
Tot. Organic Carbon - 0.9 mg/L 0.8 mg/L 2.5 wall
Chem. Oxygen Deménd <5 mg/L, <7mg/L L7 matl

Ammonla (N) <01mglL* <01mglL < gy il

Note; Monthly measurements of water quality parameters made by Lancaster Labs.

a=  Measurement made by SLI staff, measured as Total Ammonia Nitrogen.

<

o

Springborn Laboratories, inc.
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} « . 1852 0692 6102 120
Summary of the Water Quality Analysis

of the Test Solutions

Total Organic Carbon (mg/L)
Date Control 0.061 20

9/2 1.382 . 2.508
9/9 7.032 ; 4.240
9/16 1.268 . 1.493
9/23 8116 g 5.751
9/30 1.485 . 1.987
10/5 1.160 1.492

t B
—

Mean 3.4t 291

STD 324 . 1.72

{n) 6 . 6

Range 1.160-8.116 1.492-5.751

Total Suspended Solids (mg/l.)

Date Control

of2 20
99 174
9/16 0
9/23 4.7
9/30 2.1
10/5 8.0

[ { t

Mean - 5,70 .

STD 6.35 . 227
{n) 6 6
Range = 0174 1.2-69

Un-fonized Ammonia (ug/L) gﬂf’ﬂga ; o
i T .

Date Control Date Control

93 - ¢ 0.4 mgn oed® T samiL (Llaat asen "“‘2@ 57

/8 <01 m/L¥ 1071 J 57
9/10 <01 mgl * 10/ "

9/14 <0img/L* 0100
N7 <01mgh* Mead = .39

9/21 <01 mgf %\" 0.7 0

9/24 <oimgh @ 5.0

* Due to instumentation malfunction these samples were taken and stored refrigerated until
analysis could be performed. Samples were not acidified.

(et qvo p,;'://) . 1opafoy. -
t P

O 41 axt oL = 0-5:3 «11(0@90 A5  UN-FOMZED RM"? #n

Springborn Laboratories, Inc.




ES-92-044
279408D

Report .No. 92-10-4472 Page 149 of 152

| 1852 0692 6102 1204 25

Crotonatdehyde FHH -ELS 1852-0692-6102-120 Larval Length (Total Length)

l Conc.
(ppb)
Rep.

¥RNEY

RB®Y

w
~N
W oW
-

EUBBRENNBEEYANURNALEYY

NEYUNYIEBNYRONIRRU

29
29
32
29
n
2%
28
30
30
30
34
30
3t
26
28
31
28

[
-

_ 31
l 29
™

:] MEAN 29.51612 2;;28571 9.3 29 28.38461 29.42857 28.125 28.6 27.81481 26.92857 24.69565 24.53333

8

STO DEV. 2.779340 3.565542 2.705677 3.921646 2.041115 1.719634 2132818 1.930366 2.337602 2.340126 1.893404 2.416215
] 31! 28 30 30 25 21 2 20 27 28 S [ H]
HIN Fi3 2 20 1% 3 27 2% b = 14 20 20
| HAX 35- 33 3% 3 32 32 2 32 32 30 =28 30
-4 oov 0.094163 0.087603 0.092343 0.135229 0.071909 0.058434 0.075833 0.067495 0.084041 0.086901 0.076669 0.098487

'} ueancass) " 29.40677 29.15 28.85106 28.34090 27.36363 24.63157

Lsto. oev. 2.659521 3.343726 1.955802 2.033935 2.359877 2.084966

" 59 60 47 73 55 38

-3 NIN 2 16 3 24 74 20
32 32 T 32

;‘f//(/ g2~
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]

o

Conc.
{ppb)
Rep. A

0.1833
0.1635
0.2125
0.1560
0.24590
0.1816
0.1282
0.3167
0.2434
0.2669
0.2661
0.2716
0.3432
0.2070
0.3673
0.2650
0.1931
- 0.2286
0.3006
0.1653
0.2695
0.1749
0.2893
0.2597
0.2493
0.3045
0.1661
0.2494
0.16Y7
0.2644
0.2169

MEAN 0.235825
STO DEV. 0.059359
N 31
MIN 0.1282
HAX 0.3673
Cov

0.3753
0.2644
0.3330
0.2931
0.2878
0.2816
0.3270
0.3111
0.2299
0.1830
0.3734
0.1981
0.2521
0.1928
0.3324
0.1907
0.1437
0.3033
0.3284
06.3246
0.2564
0.2903
0.3639
0.1193
0.2961
0.1722
0.2633
.0.2385

28
0.1193
0.3753

0.251462
0.065785
59
0.1193
0.3753

A

0.2836
0.321
©.1802
0.2991
0.2660
0.3065
0.2663
0.2434
0.1264
0.2762

03312
0.3005
0.2521
0.3903
0.2482
6.2920
0.1841
0.2313
0.2171
0.2580
0.2875
0.4110
0.2429
0.3075
0.1598
0.2127
0.3062
0.2296
0.2697
0.0541

b 1N

0.1767
0.1772
0.2869
0.298t
0.2541
0.2707
0.3356
0.1433
0.3819

01737
0.3021
0.3233
0.2855
0.2805
0.3844
0.3040
0.2691
0.2401
0.3339
0.1730
0.2694
0.2557
0.3674
0.2988
0.3107
0.3143
0.2483
0.2773
0.0478
0.0173

?"4_.—;’7 .
0.268775  0.26052 ° 0.26007 0.23981%
0.069209 0.071595 0.086824 0.057574

30
0.0541
0.411

i

30
0.0173
0.3844

0.260295
0.078898
© e
-0.0173

0.411

1852 0692 6102

Crotonaldehyde FHM ELS 1852-0692-6102-120 Larval Weight

6.12

A

0.2081
0.2485
0.2095
0.2745
0.3630
0.2982
0.2651
©.3009
0.3446
0.2433
0.1909
0.2287
0.2770
0.2366
0.2587
0.2457
0.1880
0.1316
0.1600
0.1967
0.2017
0.2181
0.1549
0.1993
0.2703
0.3162

26
0.1316
0.368

0.4110
0.2575
0.27119
0.3438
0.3361
0.2693
0.2852
0.2175
0.3356
0.1830
0.2519
0.2583
0.2448
0.3271
0.2103
0.3400
0.3929
0.2691
0.2480
0.2957

. 0.2876

0.287457
0.058180
21

0.183
0.411

0.251709 0.257501 0.274818 0.333851 0.240084 0.202398

0.2611
0.062021
47
0.1316
0.411

0.2545
0.2612
0.3289
0.3346
0.1776
0.3126
0.199%
0.1795
0.2473
0.2131
0.1596
0.2702
0.2161
0.2393
0.3084
0.2206
0.2554
0.2077
0.2390
0.2984

0.1862
0.2195
0.2011
0.2413
0.1905
0.2089
0.2172
0.2287
0.1687
0.1953
0.2270
0.2519
0.3046
0.2483
0.1930
0.2487
0.2684
0.2482
0.1855
0.2233
0.1560
6.2122
0.3275
0.1942
0.2675
0.2354
0.2207
0.0549

0.0933
0.1517
0.1140
0.2317
0.1495
0.2108
0.1888
0.1511
0.1700
0.1564
0.2119
0.1747
0.2401
0.1668
8.1170
0.1413
.8.47es
0.0975
0.1981
0.1728
0.1854
0.2258
0.1399

0.235954 0.24617 0.260040 0.218917 0.167960 0.165688
0.054193 0.051142 0.061968 0.049829 0.040849 0.0514%4%

2%
0.1294

20

ri4 28

3 35

0.1506 0.1229 0.0549 0.0933 0.0768
0.3526 0.33%6 0.4238 0.3275 0.2601

0.2642

0.229677 0.207752 0.258157 0.227619 0.243208 0.310795

0.240597
0.052470
“%
0.1294
0.3526

0.229287
0.056603
55
0.0549
0.4238

8.167063
0.044685
38
0.0768
0.2642

Dete «1‘;“;@/
: e
i
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l ‘ . 1852 0692 6102 120

- Dissolved Oxygen Values Crotonaldehyde FHM ELS 1852-0692-6102-120

Controt
A B

8.8 8.8

]Kean . aTs
Std.bex 0.92
] . 34
Hinimum 7.7

Haxisem 12

Mean(A+3)

JStd.Dev.
N

Hinisum

Jﬂaxiun

; ' | : b/:c/;/ 92
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S R VU LR

[ N S

STD
Range
)

Temperature

Mean 24
STD (o]

Range NA
™) 68

Dissolved Oxygen

Mean 8.7
STD 0.82
Range 7.6-12
) 68

1852 0692 6102 120

Summary of the Daily Water Quality Analysis for
the Early Life Stage Study with Crotonaldehyde

Springborn Laboratories, Inc.




